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cyanosis and dyspnea are the most striking symptoms, that club- 
bmg of the fingers and toes seldom develops before the end of 
the first year, and that death may occur suddenly, without 
there havmg been any previous sjmiptoms, are true They em- 
phasize the frequency of “attacks” or “spells” of various sorts 
Three had attacks of dyspnea and cyanosis without apparent 
cause, and one of these children not infrequently became uncon- 
saous and had convulsions durmg the attacks Two others 
had convulsive attacks One had attacks of apnea m which it 
became blue and lunp Another had spells m which it was 
sometimes white and sometimes blue Another had attacks of 
exhaustion and still another spells of twitching 

One of the most strikmg thmgs in this senes is the frequency 
with which there were marked symptoms of cardiac disease 
without any, or with only a very slight, murmur In 3 instances 
there was no murmur In 1 of these, which was first seen when 
it was a week old, there was general cyanosis which became very 
deep when the baby cried The heart was normal m every 
way The lungs were expanded and there were no evidences 
of enlargement of the th 3 anus It was seen again when five 
months old It was still shghtly lyanotic and became deeply 
so whenever it exercised or cned The heart was, as before, 
perfectly normal Another baby, which was seen when nine 
days old, was cyanotic at birth and very cyanotic at the time 
The heart was perfectly normal There were no evidences of 
atelectasis It died when four weeks old, never having de- 
veloped a murmur Another baby, which was seen when it was 
four days old, was not cyanotic, but was m very poor general 
condition, moaning and twitchmg The heart was normal m 
every way and the lungs expanded There was no evidence of 
mfection or hemorrhage It died suddenly twenty-four hours 
later The autopsy showed a patent ductus artenosus 

It IS possible that murmurs imght have been found later in 
these babies if they had hved or had been seen when they were 
older In 2 other mstances this happened In one, m whom 
there was no murmur at birth, symptoms and a murmur de- 
veloped when the baby was two months old In another in- 
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stance no murmur was heard until the baby was eight months 
old, although it was repeatedlj' and carefully examined This 
murmur was much more marked at a year, and was qmte loud at 
tn 0 and two-thirds years, when the child was stronger and better 
The murmur was still present, the heart was enlarged, and 
there was slight cyanosis at six and a half years In a hospital 
case, which I reported some years ago that had the most marked 
signs of congemtal heart disease, no murmur was heard until 
]ust before death, at about nme j-ears This murmur was due 
moreoi er to an acute endocarditis 

In 4 other babies who showed verj’ marked e^ndences of 
cardiac disease there was only a shght murmur In one, seen 
at two and a half months who was blue at birth and afterward, 
was alw ail's short of breath and who had comnilsne attadrs, a 
shght murmur could sometimes be heard at others, none at all 
In another, seen at eighteen months, cyanosis began at three 
months and persisted The bab}' was short of breath There 
was dubbmg of the fingers and toes The murmur, however, 
w as A ery shght In another baby, seen at two w eeks who had 
been blue at birth and smce, the color was leaden, but there 
was only a shght systohc murmur at the apex Another, aged 
eighteen months, was markedly blue from birth There was 
dubbmg of the toes The cardiac area was normal however, 
and there was only a shght systohc murmur in the mitral area 
It IS probable that in most of these cases m which there are 
marked sjTnptoms of cardiac disease and no or a AerA' shght 
murmur, the lesion is either a large defect m the septum or a 
transposition of the A'essels 

Prognosis — It is veiA stnkmg in how manj’- cases there were 
loud murmurs, unquestionably congemtal m ongm, m which 
there were no sj-mptoms There were 12 such cases, in all of 
which the murmur was either present at birth or discoA’ered 
dunng the first few months of life There are too many of these 
to take them all up in detail It is possible that some of them 
who were only from fiA e to eight years old when last seen, maj 
haAe dcA eloped sjmptonis later Inadentally, one of these 
children, a girl of si\, had a complete situs transv'ersus I will, 
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therefore, mention only a few of them m detail One of these, 
a boy whom I saw first when he was five years old, had been m 
the charge of the late Dr T M Rotch up to that tune, who 
had found a murmur m his heart soon after birth, and had said 
that he had congemtal heart disease When I saw him the 
heart was shghtly enlarged to the nght The area was other- 
wise normal The action was regular The first sound was 
loud and dear It was followed by a loud, rough, blowing 
murmur, which was loudest at the base It was audible in the 
ned: and could be heard over the whole chest The two second 
sounds m the aortic and pulmomc areas were of about the same 
intensity He had never had any cardiac symptoms He is 
now twenty-seven years old, his heart is not enlarged, the mur- 
mur IS the same It can be heard very distmctly over the 
whole chest, back and front He has never had any symptoms 
referable to the heart He has played football, boxed, and 
taken the Reserve Oflicer’s Traimng Course m college 

Another patient, whom I did not see until she was twenty- 
three years old, had considerable enlargement of the heart to 
the left The first sound was strong, except at the pulmomc 
area, where it was replaced by a loud, rough, blowmg murmur, 
which was transmitted upward and into the back This mur- 
mur could also be heard over the rest of the heart, but much 
more feebly The two second sounds were of about the same 
mtensity The congemtal heart lesion was discovered when 
die was two years old She had never had any symptoms ref- 
erable to the heart, but withm the past few months had de- 
veloped pulmonary tuberculosis Death occurred four months 
later from the tuberculosis The autopsy showed a narroiving 
of the pulmonary artery 

In another mstance I discovered a cardiac murmur dunng a 
routine exammation of a baby nmeteen months old As the 
baby had had no symptoms, I thought thatit might be functional 
When he was five years old the heart was shghtly enlarged to 
the nght and the first sound over the whole precordia was fol- 
lowed by a loud, harsh murmur, which was heard m the neck 
and back There was a thnil in the suprasternal space The 
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second pulinomc sound was accentuated A probable diagnosis 
of patent ductus artenosus was made He had had no qonp- 
toms at that time He is now seventeen years old There has 
been no change m the physical signs m the heart He has done 
and s till does everythmg that any boy does — splays football, 
dimbs mountains, and leads a normal life He has never had 
any symptoms referable to the heart 

Another boy, thirteen years old when seen, was the son of a 
physiaan The cardiac lesion was discovered at birth He 
had never had any s 3 Tnptoms whatever referable to the heart 
The cardiac area was normal The action was regular The 
first sound over the whole precordia was replaced bjr a loud, 
rough murmur It was also audible over the whole chest It 
was loudest m the pulmomc area There was no second pul- 
momc sound 

It IS eindent from these cases that the prognosis m con- 
gemtal heart disease does not depend so much on the intensity 
or location of the munnur as it does on the presence or absence 
of other s}maptoms It is evident also from these cases that a 
child with a congemtal cardiac lesion may reach adult life with- 
out the development of any symptoms It is very probable 
that it may never hai e any trouble from its heart, lead just 
as active a hfe as other people, and hve as long as if it did not 
have It 

Another striking thing brought out by these cases is how 
long a child may hve and how much it may accomplish, even 
when the congemtal heart lesion is accompamed by marked 
symptoms For example a ^1, first seen when three years 
old, was known to have had heart disease smce early infancy 
At that time the heart was enlarged both to the right and to the 
left The sounds w ere strong, but the first sound over the w hole 
precordia was contmued into a loud, blowing murmur, loudest 
in the neighborhood of the apex The second sound at the aortic 
area was replaced by a high-pitched, blowing murmur, which 
was heard m the pulmomc area and which was transmitted 
down the Tight side of the sternum and a httle to the left The 
second pulmomc sound was considerably accentuated There 
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first two pregnanaes resulted in miscamages at eight months 
The third baby was earned to full term and w as normal and 
\agorous She was no more cj'anotic dunng pregnancj* than 
at other tunes and was not m danger dunng her dehveries 
She w as everj'w here markedly cj’anotic There w as no dubbmg 
of the fingers The liver and spleen were normal The red 
blood-count was usually normal but once was as high as 5 632 - 
000 The cardiac action was regular The rate was SO The 
area was normal There was a soft blowmg murmur at the 
pulmomc area and occasionally at the low er end of the sternum 
The second pulmomc soimd w as slightly accentuated 

There are se\ eral other cases of this sort m the senes It is 
also very stnkmg how many children with congemtal heart 
lesions surxnve other diseases even those of the lungs and 
whoopmg-cough There are many examples of this sort m this 
senes 

The question always comes up as to whether recover}' from 
congemtal heart disease is possible It must be remembered m 
this connection that congemtal heart disease, so-called, is really 
not a disease the conditions which are desenbed under this 
name bemg really abnormahties or malformations of the heart 
and great vessels The causes of congemtal heart disease may 
be di\’ided mto three classes, persistence of fetal conditions, 
mterference with normal development, and fetal endocarditis 
The only important anomahes resultmg from the persistence of 
fetal conditions are patency of the foramen ovale and of the 
ductus artenosus These may be only lesions or may be the 
result of other cardiac lesions The most common abnormal- 
ities resultmg from mterference with normal development are 
defects m the septa more often m the ventncular than m the 
auncular and stenosis or atresia of tlie orifices, most commonly 
of the pulmonarj* Malformations of the great lessels are also 
not uncommon Fetal endocarditis almost always occurs on 
the nght side and usually effects the pulmonarj* i ah es 

Combmations of lesions, as the result of a combmation of 
the causes ]ust mentioned are leri' common Inflammator}' 
lesions and anomahes which result m narrowing of the orifices. 
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and hence m a local increase of mtracardiac pressure, prevent 
the normal devdopment of the heart, espeaally of the septa, 
which fail to dose, because of the necessity for a compensatory 
arculation For the same reason the foramen ovale and the 
ductus artenosus often contmue open after birth 

It is possible that a persistent fetal condition may be finall y 
overcome It is not hkdy that any lesions due to mterference 
with normal development can be corrected or overcome by 
growth When it is thought that recovery takes place, the 
chances are that the diagnosis was wrong Nevertheless, there 
were 2 cases m this senes in which the diagnosis seemed certam 
at the time, m whom the signs disappeared, and who are now 
well at the ages of fourteen and twenty-five years, respectively 
In one the murmur was discovered at eight months durmg the 
course of a routine exammation He had had no s}miptoms 
pointing to the heart except that he was a htlie blue during the 
first ten days after birth He was m good general condition 
and his color was good The cardiac area was normal The 
action was regular There was a sj^tohc murmur at the mitral 
area and apex, which was loud and musical, and was trans- 
mitted mto the axilla and back The same murmur was heard 
feebly at the base The second pulmomc sound was not accen- 
tuated There was no venous hum m the neck The murmur 
persisted until he was about three years old He had no symp- 
toms The murmur was gone and the heart was normal m 
every way when he was three and a half years old It is still 
normal at fourteen years 

In another case a systohc murmur was heard over the whole 
precordia when the baby was two months old, the first tune that 
he was exammed It followed the first sound and was loudest 
at the base This murmur was also audible m the back The 
second pulmomc sound was not accentuated He was small 
and tiim, but of good color He never had any symptoms 
referable to his heart The murmur had disappeared when 
he was six months old and did not return He is now twenty- 
five years old and has a normal heart 

Diagnosis — ^The general prmaples of the differential diag- 
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nosis between congemtal heart disease and other cardiac con- 
ditions are easy There are certain mam pomts which are of 
importance- m distmguishmg between congemtal and acquired 
heart disease The mere fact that there are signs of cardiac 
disease m infancy and early childhood is strong evidence m 
favor of a congemtal lesion WTien there is no histoiy of any 
disease m the past hkely to cause cardiac disease, the e\’idence 
m favor of a congemtal lesion is still stronger Cyanosis and 
dubbmg of the estrenuties without heart murmurs or other 
e^^dences of disease sufl5.aent to account for them, and cyanosis 
and clubbing of the extremities without signs of venous con- 
gestion in other organs, count strongl)’’ m favor of a congemtal 
agamst an acquired lesion So also do loud murmurs without 
enlargement of the heart Diastohc murmurs are practically 
never congemtal A combmation of physical dgns not consist- 
ent with those usually found m the various forms of acquired 
cardiac disease is strong!}' suggestive of a congemtal lesion 
The presence of other congemtal abnormahties favors the diag- 
nosis of congemtal disease, and the presence of the charactenstic 
signs of the various congemtal lesions makes the diagnosis almost 
positive 

The diagnosis between the murmurs due to congemtal 
heart lesions and cardiopulmonary murmurs is not difficult 
The cardiopulmonary murmurs vary with position or respira- 
tion, and with them there is no enlargement of the heart or 
other s}Tnptoms of cardiac disease Another murmur, which is 
frequently heard m infancy over and above the manubrium and 
which IS probably due to pressure on the mnommate vems, 
ought not to be confused with the murmur of a congemtal 
lesion, because it is increased by extension of the head and is 
not assoaated wnth any other signs of cardiac disease A sys- 
tohc murmur IS very often heard m the pulmomc area through- 
out childhood The cause of this murmur is not certainly 
known It is, however, soft and not associated with a thnll, 
enlargement of the nght side of the heart or weakemng of the 
second pulmomc sound, one or more of which signs is almost 
alwa} s present when a murmur m the pulmomc area is due to a 
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congenital lesion Moreover, tlicrc arc never any otlicr evi- 
dences of cardiac disease, such as are usually present with a 
congenital lesion The so-called functional murmurs, which 
may be heard at any of the oriiiccb as the result of lowered 
muscular and nervous lone, arc usually not present m infancy, 
but occur later, when most of the children with congenital 
lesions are already dead '1 hese murmurs arc always soft and 
arc not associated with other evidences of cardiac disease, 
unless possibly slight enlargement of tlic licart I'hcir distribu- 
tion, moreover, is not that of congenital, but of acquired, lesions 
Nevertheless, it is sometimes very diHicult to distinguish 
between congenital heart disease and certain other conditions 
I have made a number of mistakes of which I know and prob- 
ably others of which I do not know Some of these cases arc 
instructive enough to mention in detail 

A baby, winch was seen when it was thirty-two hours old, 
was delivered by cesarean section at term It cried hard at once 
There was considerable mucus m the throat T hrcc hours later 
It became cy.uiotic and began to have a whining cry The 
cjMnosis continued mlcrmittcnlly up to three hours before it 
was seen The whining cry contmued constantly It look a 
short inspiration, which was followed by a long expiration with 
the cry At the beginning of the cj'anosis the temperature was 
about 1 degree below normal Since then it had been kept 1 degree 
or so above nonnal with heaters There liad been no twitching 
and no oilier nervous symptoms It was a little pale, but not 
cyanotic 'f'hcre were no evidences of a cerebral hemorrhage 
The mouth and throat were nonnal '1 he heart was normal 
The baby look a short inspiration With it there was marked 
retraction of the epigastrium, but very little motion of the chest 
There was then a rather longer expiration, with a whining cry 
The air did not enter the backs well, especially on the right A 
very few fine rfiles were heard on llic left T here was no change 
m Uic percussion note over llic lungs 'Die liver was 1 cm 
below the costal border Tlic spleen was not palpable I 
made an almost positive diagnosis of atelectasis of the lungs 
The baby died a few hours later T he autopsy shoired a very 
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large ductus artenosus, the ductus being larger than either the 
aortic or the puhnonaij' artery As a result there was a tre- 
mendous congestion of the lungs, which gave the respiratory 
symptoms and accounted for the conditions found m the lungs 
Death resulted from congestion m the limgs, although the 
primary lesion was m the heart 

A baby that was seen at eleven weeks had a history* of Q*an- 
osis durmg the first two days of life After this the cj^anosis 
graduallj- disappeared and was replaced by pallor Two weeks 
before she was seen she began to have speUs of cjTinosis which 
had been worse durmg the last three days and nights She 
had cned a great deal the last three mghts Durmg this time 
she had not been domg well with her food She had vormted 
off and on and had had several green, undigested mo\ements 
each day Durmg the mght before she was seen she had been 
cyanotic and the pulse and breathing had been poor Under 
stimulation she had improved somewhat TVTien seen she was 
markedly pale and there was a distmct tmge of cj'anosis which 
was espeaally marked m the bps and naib She was m fair 
general condition The general eirammation was negative 
Ihe stools "were small, watery green, and contamed curds and 
mucus A posltl^e diagnosis of congenital heart disease was 
made, and the disturbance of digestion was thought to be a side 
issue Under treatment she quickly lmp^o^ed and with a 
change m the diet all the S3'mptoms disappeared She ne^er 
had anj' further exidences of cardiac disease In this mstance 
the (y’anosis was probably simply an e^^dence of poor arcula- 
tion resulting from the mdigesUon It is possible that it may 
haA e been due m part to tosemia from mtestmal absorption 
Another babj' that was bom about one month premature 
was seen when ten dajs old It was feeble and there was con- 
siderable difficultj m keepmg its temperature up to normal m 
the mommg, e\en wath heaters As it was domg fairh- well, 
the nurse thought two days before, that it rmght be treated 
as a normal, full-term bab> Consequent!}' she stopped the 
heaters and bathed the bab} each mommg The baby had 
taken the breast fairly well up to the day before when it began 
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to refuse it It was kept at the breast for long periods, shaken 
up, and thorougWy tired out The morning of the day it was 
seen it collapsed 

It was small and poorly nourished The color was fair. 
There was a systolic murmur over the whole prccordia, loudest 
about the middle It was heatd also m the back It was not 
very loud The cardiac action was regular and the area normal 
The lungs were normal In this mstance it was thought tliat 
tlie cardiac murmur might be due eitlicr to a congenital heart 
lesion or to a general disturbance of tlic nutntion and feeble- 
ness The murmur gradually disappeared as the baby grew 
stronger, and there were no signs of a cardiac disease when it 
was seen at three and tliree-quartcr years It had had no 
symptoms. 

I have made tlie xmstakc several times of mistaking a murmur 
in the heart of a young, feeble baby, resulting from poor general 
condition, for a congemtal heart murmur The diagnosis is 
practically impossible in many instances when the baby is first 
seen. Time alone will reveal tlic cause of the murmur It is 
well to remember, however, that when a young baby is feeble 
or somewhat anenuc, cardiac murmurs may be functional in- 
stead of orgamc. Under sudi conditions it is not wise, there- 
fore, to make a positive diagnosis of a congenital lesion m the 
begmning 

It IS possible that a murmur at the base of tlie heart in a 
yoimg baby may be due to the pressure of an enlarged thymus 
gland. In my experience, however, this is a very uncommon 
occurrence Otlier symptoms of pressure of the thymus, such 
as difficulty with the respiration, are much more likely to occur 
Even when there is cyanosis from pressure of the thymus it is 
not likely to be accompanied by a cardiac munnur because the 
pressure is usually on veins rather than on arteries A munnur 
due to pressure of tlic tliymus is also likely to be much softer 
and more localwcd than the murmur of congenital heart disease 

When there is no question as to the accuracy of tlie diagnosis 
of congenital lie.irt disease it is, nevertheless, usually very diffi- 
cult, if not impossible, to make a positive diagnosis of the exact 
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abnonnalit)’', partly because several lesions may give the same 
signs, partly because of the frequencj* of combmed lesions, and 
parti}’’ because of the occasional presence of most unusual anom- 
alipg Jklany of the pomts which are often emphasized in the 
diagnosis of speaal lesions are of no practical value It is not 
reasonable, for ejample, to beheve that when the ductus arteri- 
osus IS patent, even if it is enlarged, it will be possible to percuss 
out a tube, Iks than an mch long and not mudi larger than a 
slate pencil, deep down m the neck under the manubnum The 
Roentgen ra}-, which theoretically ought to be of considerable 
value in the diagnosis of spedal lesions, is practically of httle 
assistance, even m the hands of an esqiert Fortunately, the 
diagnosis of the exact lesion in these cases is not of great impor- 
tance m either prognosis or treatment The signs of certain 
lesions are, howe^ er, fairly constant and characteristic 

ilutmurs are often lackmg m cases of patency’ of the foramen 
o\ ale When present, thej’’ are usually blo’mng and are loudest 
near the base of the heart In one instance, in which the chag- 
nosis of patency’ of the foramen o\'ale was proved at autopsy, a 
systolic murmur over the whole precorcha was discovered soon 
after birth The baby was not markedly blue When seen at 
two months he -was small and thin, but his color was fair The 
cardiac area ■was normal The first sound was contmued over 
the whole precordia into a soft, blowing murmur It -was also 
audible m the bach The second sound was not very loud It 
was louder at the pulmomc area than elsewhere 

A murmur, loudest at the base, accompanied by a thnU at 
the base and m the suprasternal notch, and ■with little or no 
enlargement of the carchac dulness, pomts to patency* of the 
ductus artenosus The following case is an example A httle 
girl first showed cyanosis at three years This contmued, and 
dyspnea on exertion developed When seen at ten years she 
was well de^ eloped and nounshed There was shght general 
cyanosis, becommg fairly marked in the bps, cheeks, and nads 
The nght border of the c:ardiac dulness was 3 cm to the nght 
and the left S cm to the left of the mechan hne The upper 
border was at the upper border of the third nb The cardiac 
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impulse was rather feeble There was slight duhiess under tlie 
manubnum A systohc thnll was palpable m the suprasternal 
space The first sound over the whole precordia was contmucd 
mto a blowing murmur This was very marked under tlie man- 
ubnum, and a httle louder to the nght than to the left It ivas 
relatively shght at the apex It was heard distmctly m the neck 
and over the whole back, but louder m the upper than m the 
lower back The second sounds were distinct at the base, being 
louder at the pulmomc than at the aortic area The liver and 
spleen were palpable There was slight clubbmg of the fingers 
and toes 

A loud murmur, most marked at the center of the heart dul- 
ness, not accompamed by a thnll, and without enlargement of 
the cardiac area, pomts toward a defect m tlie ventricular 
septum This case is an example A boy thirteen months old 
was a httle blue at birth and had contmued to be so The cyan- 
osis was very marked when he cned He had attacks in which 
the breathmg was very bad and in which he was much distressed 
He was small and thm There was marked cyanosis of the bps, 
fingers and toes, and a httle of the face There was shght 
dubbing of the fingers and toes The nght border of the cardiac 
dulness was 2| cm to the nght and the left border 55 cm to the 
left of the median Ime The upper border was m the second 
space The action was regular There was a loud systohc 
murmur over the whole precordia, loudest in the fourth left 
space The first sound was feeble The second sound was 
everywhere distmct There was no enlargement of the liver 
and spleen 

In another baby the murmur was discovered when he was 
three months old He had had no symptoms of heart disease 
The murmur mcreased rapidly m mtensity, and a thnll de- 
veloped He showed no symptoms except a little trouble m 
nursmg When seen at six months his color was fair and he was 
m good general condition There was a shght thrill at the apev 
and over the middle of the heart The first sound over the 
whole precordia was replaced by a loud, long, rough murmur, 
which was loudest over the center of the heart and was trans- 
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nutted through the apex into the axilla and back There was 
no second sound at the base Elsewhere it was heard indis- 
tinctly The nght border of the cardiac dulness was 2 cm to 
the right and the left border 65 cm to the left of the median 
hne There as no clubbing of the extremities and no cyanosis 
A murmur, loudest at the base, accompamed bj' a thnll and 
enlargement of the heart to the nght, with a feeble second 
pulmomc soimd and cj’anosis, pomts to a narrowmg of the 
pulmonarj* orifice A baby, seen first when it was five months 
old, M as blue at birth and continued so It was short of breath 
if it cned It as poorly de\ eloped and nounshed There v as 
moderate general C3’anosis, with marked (^^anosis of the face, 
hands, and feet The nght border of the cardiac dulness was 
2 cm to the nght and the left border 6 cm to the left of the 
median hne The action was regular The first sound at the 
base was replaced by a soft blowmg murmur, which was audible 
01 er the -whole chest The second pulmomc sound was much 
feebler than the second aortic There -w as no thnll In another 
baby, seen at five months, blueness developed about two hours 
after birth The cj’anosis continued, but vaned m mtensily 
It was generally a httle dusky, while the hps and nails were 
blue The right border of the heart was 2 and the left bor- 
der 6 cm to the nght and left of the median hne, respectively 
The action -was regular The first sound over the whole pre- 
cordia was continued mto a long, blowmg murmur, loudest at 
the base It was also heard in the back The second pulmonic 
sound was much diminished There was a very shght thnll m 
the pulmomc area There -was no enlargement of the heart m 
either of these cases If the diagnosis of pulmonarj’’ stenosis 
uas correct, ho\\e\er, enlargement of the heart almost certainly 
de\ eloped later 

If there is patency of the ductus artenosus m addition to 
stenosis of the pulmonarj* orifice, theoreticallj*, the location of 
the murmur is the same as m pure stenosis of the pulmonary 
orifice, -while the second pulmonic sound is normal or increased 
in mtensitj* as the result of the flow of blood through the ductus 
arteriosus A thnll may also be present in the suprasternal 

%0L. —103 
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notch The physical signs in this case correspond to those 
of pulmonary stenosis and patency of the ductus arteriosus A 
heart murmur was discovered at ten months dunng a routine 
exammation He had had no evidence of cardiac trouble at that 
time I saw him when he was four years old His color was 
good except when he cried Then tliere was a slight cyanotic 
tmge in the cheeks The cardiac impulse was m the fifth space 
in the nipple Ime, 61 cm to the left of the median hne The 
nght border of dulness was 3 cm to the nght and the left 61 cm 
to the left of the median Ime There was a loud, rough, systohe 
murmur over the whole precordia This was loudest m the 
second left space It was transmitted upward mto the neck and 
also mto the axilla It was distmctly audible m the bad, 
There was a very distmct thrill m the second left space The 
second pulmonic sound was accentuated There was no dub- 
bmg of the extremities The hver and spleen were normal 
Diastohc and double murmurs are very unusual in congenital 
heart disease Their presence always throws doubt on the 
diagnosis In one mstance, however, the baby was blue at 
birtli and contmued to be blue The cyanosis was at times very 
marked She was imable to run or play because of dyspnea 
When seen first, at seven years, there was shght cyanosis of the 
lips and extremities, which became very marked when she 
cned The nght border of the cardiac dulness was 3i cm to 
the nght and the left 6 ^ cm to the left of the median hne The 
upper border was at the upper border of the third nb There 
was no thrill The action was regular There was a systohe 
murmur over the whole precorcha, loudest at the base There 
was also a diastolic murmur at the mitral area In places there 
was a contmuous murmur throughout the whole cardiac cyde 
It was auchble over the whole chest There was no enlarge- 
ment of the hver and spleen There was veiy little clubbmg of 
the fingers and toes It is utterly impossible with signs like these 
to make even a guess at the location of the cardiac lesion 

Murmurs at the aortic area arc also extremely rare m con- 
genital heart disease A httle girl had a severe attack of cyan- 
osis about a week after birth There had been no return, but 



CONGENITAI. HEART DISEASE 


1667 


die had always been short of breath on exertion and had had a 
cough on running She was seen when three years old She 
was well de^ eloped and nounshed Her color was good There 
was no clubbing of the fingers The heart area was normal, but 
o\er the upper part of the sternum and m the first nght space, 
where it was most marked, there was a rough, systohc murmur, 
which was transmitted upward mto the neck The second 
sound was normal in both the aortic and pulmonaiy areas. 
There was no thrill In this instance, also, it is impossible to more 
fhan guess at the pathologic condition Some abnormahtj’- of the 
vessels seems more probable, however, than an aortic stenosis 
Fortunatdy, the diagnosis of the exact lesion m congemtal 
heart disease is not of great importance m either prognosis or 
treatment In a general waj' patencj'' of the foramen ovale 
diminishes the expectancy of life but httle, and simple defects of 
the ventncular septum are not mcompatible with long life; 
neither are certain combmed lesions m which the lesions to a 
certam extent neutralize each other The detemunation of the 
lesion IS so difficult howeier that clmicallj* httle rehance can 
be placed on the diagnosis of the lesion m prognosis, this depend- 
mg on the general condition and character of the arculation m 
the mdiAidual patient rather than on speaal simiptoms and signs 
Treatment — ^There is of course no curati\e treatment. 
There is nothmg wluch will either dimmish the deformities or 
favor the closure of abnormal openmgs The treatment must, 
therefore, be h> gienic and sj-mptomatic Breast feedmg, mam- 
tenance of the bodj temperature and the prei ention of infection 
are of the most importance m the begmnmg Infections of the 
respiratory tract are \ery dangerous and must be espeaally 
guarded agamst A comparati\eh warm, drj* drmate is, there- 
fore, most suitable Oierexertion and excitement must be 
aioided m older children Insufficiency of the heart muscle 
calls for digitalis as it does m acquired heart disease Sudden 
se^ere symptoms are to be treated as m acquired heart disease 
by mtroghcerm and the quick cardiac stimulants, such as 
strxchnm and ammonia The sudden attacks of suffocation 
and the commlsions are best axoided by the use of bronud 
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SPONTAITEOUS RUPTURE OF THE HEART 

We are to discuss today a somewhat rare but very impor- 
tant and mterestmg condition Apart from the actual penetrat- 
ing wounds of the chest with puncture of the heart, ruptures of 
the walls of the heart are usually dassed as traumatic or spon- 
taneous The former tj^pe, compnsmg a very small group of 
approximately 100 reported cases, is the result of external mjury, 
such as violent compression of the chest from any cause, direct 
blow over the precordia, and fall from a height suffiaent to cause 
fatal mjurj' Traumatic rupture of the heart often occurs with 
only shght or no external endence of mjury Rupture of the 
precordia as well as of the heart musde is by no means uncom- 
mon in these cases 

In contrast to this type of rupture foUowmg external trauma 
-IS a much more common form, m which sudden death results 
from givmg way of the heart musde, -nhich is m no way de- 
pendent on external mjury, and known as “spontaneous rupture 
of the heart ” The 2 followmg cases are excellent examples of 
this condition 

Case I Arteriosclerosis, Right Hemiplegia, Complete Motor 
Aphasia, Lymphangitis of Legs, Sudden Death from Rupture 
of Right Ventricle — A. married uoman aged fifty-one No 
histoij* could be obtamed because of the patient’s aphasia 

Physical Examination —Paxtiai paralysis of right side of 
face, Imes and furrows not so prominent as on other side 
Tongue debates toward the nght Patient appears to under- 
stand perfectly all that is said to her, but is utterly unable to 
arbculate She walks with the aid of the nurse 

i6So 
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Heart Apex m fifth space 0 5 cm withm mpple line, right 
border just withm nght sternal border, action shghtly irregular, 
no murmurs heard, aortic second soimd increased 

Extremities Right arm contracted and held across breast, 
fingers strongly flexed, deep reflexes increased No edema or 
tenderness of legs Knee-jerk mcreased and Babinski present on 
nght 

Exammation otherwise normal 

The patient remamed m the hospital for nearly two years, 
during which time there was mcreasing helplessness At times 
the heart action was very weak and irregular During the last 
few months of her hfe she had several severe attacks of lymphan- 
gitis in both legs, and finally became bedridden 

At 430 A M one mommg, after having slept nearly all 
mght as usual, she indicated to the nurse that she wished to 
have a movement of the bowels The nurse reported that she 
found the patient very cyanotic, breathmg with great difficulty, 
and evidently m great distress if not actual pain Death fol- 
lowed withm a few mmutes 

Autopsy, mile hours postmortem Abstract of report Ana- 
tomic diagnosis’ 

Chronic adhesive pleuntis 
Hemopencardium 

Rupture of the heart (nght ventncle) 

Hypertrophy and dilatation of the heart 
Acute vegetative endocarditis (imtral) 

Fatty infiltration of the heart 
Chrome passive congestion of the lungs 
Adhesions of the sigmoid flexure 
Chronic passive congestion of the hver 
Chrome nephritis 
Multiple infarcts of the kidneys 
Edema of the brain 

Degeneration of the crossed and direct pyramidal tracts 
(nght) 

Pleural cavities Both present numerous old fibrous adhe- 
sions, the nght completely adherent to the lung and diaphragm 
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Pericardial cavity. Contains about 75 c c of dark, bloody 
fluid 

Heart. Weight, 450 gm ; length, IS cm , breadth, 13 cm , 
epicardial fat abundant The front wall, at a point 3 5 cm 
from the apex and 1 cm to the right of the coronary arterj^, 
presents a ragged tear 2 cm m loigth, the edges fresh and open- 
ing into the right ventnde The auricles distended with currant 
jdly dot. Upon section, the m 3 ’’Ocardnmi of the left ventnde 
beefy red, of the nght, extensively infiltrated with fat, notably 
in the region of the apex, where the epicardial fat apparently 
extends through to the papillary musdes Left aunde dilated 
Wall of left V entnde 1 3, of right 0 6 cm , in thidcness ilitral 
valve 9, aortic ^'alve 7 2, pulmonary valve 7, tncuspid valve 
11 5 cm in circuinference The mitral valve presents dight 
general thickening and puckermg of the curtains, notably of the 
posterior, with shortening and thickening of the chordae tendmae, 
along the hue of apposition of the curtains are multiple granular 
devations, for the most part about 1 mm m diameter, some of 
them pink, others j’dlowish white. The antenor curtain pre- 
sents a collection of these devations in the form of a somewhat 
sessile outgrowth about 5 mm indevation Some of the nodules 
on the posterior curtain are pairtially caldfied The papillary 
musdes of this valve are j'dlowish white at their tips Left 
ventride shghtlj’’ dilated Coronary artenes present a shght 
degree of sderoris 

Aorta Upon section presents numerous shghtly elevated 
disk-hke plaques mostl)’ 1 cm in diameter, many of them cal- 
careous 

Case n Advanced Arteriosclerosis; Senile Dementia; 
Fracture of Left Humerus; Sudden Unconsciousness Due to 
Rupture of Left Ventricle, Death Eight Hours Later — iMan, 
aged eighfy-one, an inmate of the Boston Almshouse, a wheel- 
wright bj’- trade, admitted to hospital because of mjury to arm 
resultmg from a fall from his chair Patient moderatdy de 
mented and no histon- obtained 

Plnsical Examination —Genersl appearance of adiunced 
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senility Pupils equal, react sluggishly to hght, no reaction to 
distance, vision poor, right eye shows opaaty of lens Tongue 
protrudes straight in median Ime, heavily coated, slightly 
tremulous Pulse irregular and of poor volume and tension 
Marked sclerosis of radial and brachial artenes 

Heart Dulncss extends from the mpple line on the left to 
nght sternal border, apex-beat m fifth space, action shghtly 
irregular, sounds rather weak A loud blowmg systolic murmur 
IS heard at the apex, transmitted mto the axilla A systohe 
murmur of similar character is heard at the base, though of less 
intensity, the latter is audible along both sternal borders and 
in the right nipple hne at the level of the third nb 

Evidence of fracture of left humerus Otherwise the exam- 
ination shows nothmg strikingly abnormal 

The fracture healed promptly and the general condition 
showed slow improvement Three months after entrance to the 
institution the following note is given m the record 

“Yesterday the patient was out-of-doors, feeling as well as 
ever Last mght he was taken to the bath-room and given a 
deansmg bath He had been dned, and was almost ready to 
be taken back to bed, when he suddenly fell from his chair 
The respiration was very shallow and difficult, skin cyanotic, 
and pulse barely to be felt Auscultation of the heart revealed 
only feeble sounds, somewhat rapid and irregular By means of 
stimulants and occasional artificial respiration life was prolonged 
until 3 45 A M 

Autopsy, stx days postmortem Abstract of report Ana- 
tomic diagnosis 

Chronic adhesive pleuntis 
Hemopencardium 

Fatty metamoiphosis of the myocardium 
Rupture of the heart (left ventricle) 

Chrome endocarditis (aortic sclerosis) 

Emphysema of the lungs 
Cyst of the hver 
Cholelithiasis 
Chronic nephntis 
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Artenosderosis 

Pleural cavities Both show a few old fibrous adhesions 

Pencardial ca\'it 5 ’’ Upon section, shows a layer of red dot 
about 5 cm m thickness, overl 3 Tng the front wall of the heart, 
and contmuous with another mass of dotted blood at the back 
of the ca\aty Weight of the entire amount of dot 300 gm 
In addition, the pericardial cavity contams about 100 cc of 
blood-stamed flmd 

Heart Weight 440 gm Epicardial fat moderate m amount 
The posterior u all at a pomt 3 cm below the aunculoventncular 
groove shows a longitudinal tear 1 cm m length, commumcat- 
ing through an obhque canal with the ca\nty of the left ventnde, 
and behmd the posterior curtam of the mitral valve On section, 
the canties are empty, myocardium pale brown, streaked loth 
yellow, esceedmgly flabby, that of the right ventnde contams, 
m addition, a yellowish zone bordermg upon the endocardium 
Wall of the left ventnde 1 2, of the nght 0 5 cm m thickness 
Mitral valve 11, aortic valve 9, puhnonaiy^ valve 10, tnscupid 
\alve 13 cm m circumference Depth of left ventnde 12 cm 
The curtams of the mitral valve are somewhat fenestrated, the 
two antenor ones partially umted by a fibrous band, withm 
which IS a calcareous nodule near their bases, canties consider- 
ably dilated The nght coronaiy artery ongmates at a pomt 
]ust above the junction of the nght antenor and the postenor 
curtams, upon section, both artenes show some artenosderosis 
with calcification 

Lungs Alike, volummous, the antenor borders meet m the 
median hne, extensively pigmented, of downy consistence 
throughout and of general grajosh-red color, upon section, 
grajash red and moist, the backs dark blmsh red, otherwise 
negatiie, bronchial lymph-nodes black 

Li\er Weight 1400 gm , shou's extensive postmortem 
changes, the upper surface shows numerous fibrous tags and 
occasional blebs, the antenor border, to the nght of the gall- 
bladder, shows a smooth-walled cyst 3 cm m diameter contam- 
ing gas 

Gall-bladder On section, contams multiple calcuh, the 
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largest 1 5 cm in diameter, and black, the smaUest the size of a 
hemp seed 

Kidn^s Weight of both 300 gm , upon section, capsule 
shghtly adlierent to a finely granular surface, both show e\ten- 
sive postmortem changes, cortex 0 6 cm m 

Aorta Upon section, shows considerable arteriosclerosis, 
with large atheromatous patches 

We have, then, the history of 2 cases, one a woman of fifty- 
one, the other a man of eighfy-one, both with advanced arteno- 
sclerosis, and in each mstance an almost helpless invalid Case 
I had had a cerebral hemorrhage, with resulting hemoplegia and 
permanent aphasia Death occurred almost mstantiy durmg 
the night, bemg preceded by deep qranosis, intense distress for 
breath, and great suffenng Myocarditis with a tear m tlie 
right ventnde and hemopencardium were found at necropsy 
The second case had a quite similar seizure, but did not die for 
nearly eight hours At postmortem section the pcnocardium 
was found greatly distended, with clots and blood due to a tear 
m the postenor wall of the left ventnde near the apex In 
neither case did the coronary artenes show any distmetive 
changes other than those of veiy moderate artenosderosis 
No thrombosis or embolism were present 

DISCUSSION 

With such a defimte gross anatomic lesion it is natural that 
spontaneous heart rupture should have been early recognized 
The first descnption of the condition is usually attributed to 
Wilham Harvey m the latter part of the eighteenth century 
Since that time it has been a subject for frequent study and 
report, until now one finds a rather volununous literature on the 
subject One of the most complete discussions of the condition 
was made by Hudiard in 1899 (Maladies de Coeur, 1899, i, p 
228), based on 189 cases collected by hmi During the period 
of approximately twenty-five years since this article appeared 
I have been able to collect 71 typical cases from the literature, 
makmg a total, if combmed with Huchard’s, of 260 Although 
somewhat incomplete, this group is sufficiently large to afford 
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an opportunity for a quite accurate survey of the disease The 
figures just quoted indicate that rupture of the heart is far less 
rare than was fonnerty supposed 

The general features of the conditon and its course are sub- 
ject to great variations, but may with reference to the duration 
of the former pnor to death be divided into two defimte groups, 
namely, those cases m which death is practically mstantaneous, 
and those m which death follows the appearance of symptoms 
after an mteri^al of tune which vanes from hours to days or even 
weeks The first is somewhat more common than the second 
Among the 71 cases collected, 43 died suddenly, and 16 of these 
were found dead, usually in bed Case I, just descnbed, is 
•^ical of this group The patient, seemm^y m her usual 
health, suddenly and without any defimte cause collapses and 
dies The rlimral picture is qmte mconstant, varymg consider- 
ably m respect to the character of the mdixudual symptoms 
Actually m many cases the symptoms are almost neghgible and 
the diagnosis is made postmortem Usually without wammg the 
vnctimiSAery suddenly seized with an mtense pamm the lower 
left front of the chest, occasionally radiatmg to the bach and left 
shoulder, or the pam may be confined to the epigastnum At 
the onset distress over the precordia or even a “sensation of 
tearing” is felt Dj'spnea, often of an extreme type, quite con- 
stantly accompames the pam and is assoaated vnth cyanosis 
and weakness of the pulse Nausea and vomitmg sometimes 
occur The patient is pale, has an agonizmg expression, and 
presents the picture of imnunent death Syncope and death 
follow Many of the reported cases died almost mstantlj' when 
the patient was walking about or sittmg qiuetly m a chair 
^lore frequently there is a defimte mten^al of a few mmutes be- 
tween the appearance of the sjuRptoms and the fatal termination 
The second ^-pe mentioned above presents a somewhat 
different picture, but chiefly m the fact that death is not im- 
mediate It may be just as sudden and \'iolent, however, 
though delayed The onset is the same, and seemingly with 
just as Molent symptoms, but which, after a bnef penod, be 
comes more or less reheved Indeed, in a considerable number 
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of instances the symptoms have entirely cleared, apparently 
leavmg the patient as well as ever After an interval of hours 
or, more often, days the symptoms suddenly recur and a fatal 
issue follows Finally, m a considerable percentage of cases the 
alanmng condition of the patient is not m the least relieved or 
only slightly, and death finally results after a variable period of 
hours The second case before us this mommg, who lived 
eight hours, is typical of this group It is important to note 
that m almost all of these cases where death does not follow at 
once, the final termination is nevertheless very sudden 

A careful study of the 71 cases collected shows some intcrest- 
mg facts relative to this question of the course of the disease 
In 43 deaths it is mentioned as sudden Sixteen of these, 
however, were found dead, usually in bed, but presumably died 
very suddenly Two of these 18 cases were found dead in the 
lavatory Nine hved from one to fifteen hours, while 14 hved more 
than one day, the duration vaiymg from one to twenty-one days 
Rezmkoff* reports veiy mterestmg and important observa- 
tions regardmg the local physical signs in a typical case Just 
before death, which was of the sudden type, the autlior describes 
the auscultatory signs as follows “A contmuous muffled, low- 
pitched, rushmg rumble, louder dunng expiratory phase, dimmed 
dunng the few mspiratory penods, was constantly heard" 
Autopsy revealed a laceration in the antenor wall of the left 
ventnde near the septum 3 cm in length Such findings must 
be exceptional if not mdeed unique, yet some changes m the 
normal physical signs cannot fail to be present m at least a 
majority of cases if a careful exarmnation is made The symp- 
toms are usually so distressmg and so soon followed by death 
that no opportimity is afforded for any mvcstigation of the 
heart In many of the cases in which death has not occurred 
immediately the signs have been carefully observed and re- 
corded They are, m general, those of hydropericardium and 
failmg myocardium The area of cardiac dulncss is mcreased, 
the heart sounds are feeble, with a tumultuous action Arhyth- 
mia IS common Signs of pulmonary congestion may appear 
»Jour Amcr Med Assoc , Chicago, 1922, Ixxviii, 1296 
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Se\ere sensitiveness to pressure m the epigastrium, as m peri- 
carditis, has been observed 

Smce all recorded cases of spontaneous rupture of the heart 
haie been exanuned postmortem, it is eiudent that the records 
of these cases afford an unusual opportumty for a studj>- of the 
pathology of the disease First, as to the characteristics and 
location of the rupture It is almost invanably linear and shows 
aU gradations from a rough, jagged wound, with irregular edges, 
to a clean, straight cut, such as mi g ht be made with a sharp 
knife A few striking exceptions to this common type of lesion 
have been recorded a large tiiradiate rent on the anterior wall 
of the left ventnde,^ a zigzag rupture f mch long m the left 
ventnde,® a ragged hole m left ventnde,® a long circular open- 
mg m antenor wall of the left ventnde,^ and a double opemng m 
wall of left ventnde ® 

WTien seen postmortem the tear m the heart wall is most 
frequently dosed, although at times the edges are nudely sepa- 
rated by dots It is very common for the mtemal opemng to be 
much smaller than the external, and, because of the nature of 
the inner surface of the heart chambers, very difficult to find 
So completely is it sometunes concealed that it can only be lo- 
cated by the mtroduction of a probe through the outer opemng 
mto the ventnde The size of the surface rent vanes consider- 
ably, but usually is from 1 to several cm m length In one case 
it IS given as 5 and in another 8 cm The course of the opemng 
through the heart n all may be quite direct, but is more often 
\ery irregular, and m general direction obhque Very often it 
has been found to follon a zigzag course 

The location of the rupture is well shown by the table on 
page 1678, which comprises the 189 cases of Huchard® and the 
70 cases collected smce 1900 

* Dains, Lancet, London, 1909, i, 1683 

* Fouracre, Bnt Med Jour , London, 1909, i, 276, Sturrock, Bnt Med 
Jour , 1906, 1 , 500 

’ MacCallum, John Hopkins Hosp Bull , Baltimore, 1908, -ox, SO 

* Rebattu and Josserand, L>on Med , 1923, ccxxii, 411 

‘Tapie, Progris M6d , Pans, 1917, xsxn, 314 

* Maladie do Ceeur, 1899, wl 1, 229 



1078 


EDWIN A LOCKE 


Left ventncle 

Number 

Per cent 

207 

79 9 

Right \entndc 

26 

10 t 

Both ventnejes 

6 

2 3 

Left auncle 

7 

2 7 

Right luncle 

12 

4 6 

Interventricular septum 

__1 

4 

Total 

259 

100 0 


You Will see from this table that in approximately 80 per 
cent of cases the rent is m the left ventride, and, roughly, 93 
per cent in one or the other of the ventricles Furthermore, 
in nearly all cases the favonte site of the tear m tlie ventricle is 
the anterior wall near the middle or toward the apex, altliough 
almost never at the actual tip of tlie ventncle The reason for 
this preference for a particular portion of the left ventncle will 
be discussed a httlc later Among the 57 cases of left ventnde 
rupture m our total of 70, only 5 were of the posterior wall, the 
remamder all bemg antenor 

The condition of the pencardium m the reported cases is 
almost umformly of a given type The sac is greatly distended, 
deeply cyanotic, and of a dull luster Fluctuation is a strikmg 
and constant feature When biased the distention is found 
to be due to the pressure of fluid blood and clots, the latter 
often adherent to the visceral pericardium The usual amount 
of blood IS a few hundred cm , but in Sturrock's case' was 29 
ounces As a rule no marked changes are seen m tlie peri- 
cardium, though occasionally in cases where deatli does not 
follow immediately pencarditis may develop 

It hsa long been an accepted pnnaple that heart rupture of 
the type which we are discussing today never occurs in the 
normal heart In other words, spontaneous rupture of the 
heart occurs only m mdividuals with very severe disease of the 
heart muscle (v Jurgensen’s law) Tlie reports of cases for the 
past twenty years give quite definite and fairly uniform accounts 
of botli gross and miscroscopic abnonnaliUes in the heart 
muscle The myocardium in tlie immediate vicimty of the tear 
IS never nonnal Necrosis mth hemorrhagic mfiltration of tlie 
muscle IS often seen for a considerable area surrounduig the 
* Bnt Med. Jour., London, 1905, i, 503 
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rupture The condition suggests that the blood is forced into 
the diseased musde m the same manner as m the dissectmg 
aneurysm The most common change descnbed is a so-called 
fatty degeneration, which is frequently combined with a ‘local 
softenmg and thmnmg of the muscle ” Changes m the heart- 
musde m such areas are m the end particularly prone to take the 
form of a diSuse fibrosis, -which, m turn, may lead to an aneurysm 
of the heart wall 

The most common cause of these changes is generally be- 
heved to be coronary sderosis, -with ocdusion of some branch, 
and a resultmg infarct In the vast majonly of cases it is the 
descendmg branch of the left coronary which is ocduded, a 
fact which fi-ifplaiTis the predommance of the antenor lower wall 
of the left ventnde as the site of rupture In 25 of our 70 col- 
lected cases an actual blockmg of some branch of the coronary 
artery, -with resultmg infarct, was recorded But there are 
many typical cases m which neither ocdusion of the vessds nor 
infarction have been found, and it is dearly impossible to esplam 
all cases on this single basis Extensive local musde alterations, 
usually designated as “fatty degeneration,” and -without sig- 
nificant coronary changes, are descnbed m a considerable num- 
ber of mstances It is perfectly possible that these changes 
may be the result of thrombosis of some small branch of the 
coronary, -with resultmg mfarct, which is overlooked 

A less common condition tendmg to rupture is the infectious 
myocarditis -mth embohc abscesses of the heart wall which 
occurs secondary to -vanous infectious diseases and septic con- 
ditions (smallpox, scarlet fever, typhoid fever, erysipelas, 
septicopyeima) Ulcerative endocarditis can also mvade the 
heart musde m the same manner Syphilis pla)^ a not msig- 
nificant r61e 9, or 12 8 per cent , of the 70 cases had syphil- 
itic lesions of the myocardium to which the rupture could be 
defimtdy attnbuted Among these 9 cases, 4 showed coronary 
obhteration due to lues, and 3 gummata of the heart wall with 
rupture Congemtal syphihs and sepsis are the cause of spon- 
taneous heart rupture m the vast majonty of cases appeanng 
before middle life “ 
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Tumors, cysts, and tuberculosis comprise a small group 
which may rarely cause changes in the heart muscle suffiaent 
to lead to rupture One case is reported m which rupture fol- 
lowed the passing of a stomach-tube This accident to the heart 
occurs so commonly m the insane as to seem significant 10 of 
our 70 cases were msane, while 2 others were epileptics 

Briefly, then, one sees from the foregoing that a considerable 
vanety of causes may produce heart rupture through weakening 
of the muscle wall The usual sequence of events, however, is 
the obhtcration of a coronaiy vessel, with the formation of an 
infarct resultmg m degenerative changes m the heart musdc, 
and finally rupture Many have contended with Parrot that 
“fatty degeneration of the muscle is of all the causes of rupture 
the most common,” but the studies of recent years tend definitely 
to show that the most common cause of the degeneration found 
is coronary obstruction from embolism or thrombosis with 
infarct formation It seems probable that many of the cases 
recorded as due to fatty degeneration arc actually instances of 
muscle degeneration followmg infarction from coronary occlu- 
sion, which was not found 

In a ratlicr suipnsing number of cases there is unmistakable 
evidence that in addition to the main factors discussed above 
other immediate or secondary causes play a part Such causes 
are those which, as a result of a severe physical exertion, bring 
a sudden and severe strain on the heart From among the 
many such causes the most commonly mentioned are heavy 
manual labor, epileptic attacks, prolonged vomiting, and coitus 
Great exatement of any kind or intense emotional disturbances 
should also be included in this group 

Certain other ctioJogic considerations arc of more or less 
interest and importance Figures for 276 cases collected by 
different writers on the subject show that 199, or 72 per cent , 
were over sixty years of age, and bear out the accepted fact that 
the disease is one primanly of old age. 

Males are somewhat more frequently affected than females, 
the ratio being about 7 5 5 

Considerable stress has been laid on the general hygiene of 
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the patient as having an important etiologic relation to the con- 
dition, but it IS difficult to imagine anjihmg other than a very 
remote and indirect one 

The TTiprVinTiigTn of spontaneous rupture of the heart is not 
altogether dear, but regarding many of its features there is a 
general agreement The pathologic processes just discussed 
are not general throughout the heart, but confined to one or 
occadonallj' more qmte defimte areas Thus, a given small 
portion of the heart naH becomes weak through degenerative 
changes, while the heart as a whole remains strong and capable 
of maintaining a high pressure Under this pressure it is m- 
evitable that sooner or later the heart wall at the pomt where 
its resistance is greatly dinumshed bj' reason of necrosis and 
fatty and fibrous degeneration should give way K the tear m 
the musde is complete, death follows almost in5tantaneoud3* 
The onset of symptoms probably comcides with the actual 
rupture of the heart wall, though m the cases of slow evolution 
it may mark the formation of the infarct Considerable con- 
troversy centers about the question of the cause of death in 
either the traumatic or spontaneous form of heart rupture It 
is generally beheved that death results directly from the sudden 
mcrease of pressure withm the pencardium, which, when it 
reaches a certam height, makes further contraction of the heart 
impossible Hopkins' believes that as pressure of the blood in 
pericardium approaches the equal of that m the nght aunde it 
interferes with the entry of blood mto the heart from the great 
veins This same author quotes Cohnheim’s experiments on 
dogs as showmg that the sudden mjection of 150 to 200 c c of 
flmd into the pencardial sac is suffiaent to cause death, also 
that a much larger amount can be introduced without fatal 
results if mjected slowly In some cases it is impossible to 
explam the sudden death on this hj-pothesis Manj* authors 
consider that death is due to reflex causes ei en m cases of sei'ere 
hemopencardium Ramond and Baudoum* are strong advo- 
cates of this theorj' They ate as proof of this hj-pothesis that 

' Proc. Not York Path Soc , 1910-1911, n s , x, 200 

* Medccinc, Paris, 1921, 1922, ii, 426 
tOUS— io6 
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in some of the most rapidly fatal eases no blood appears in the 
pericardium, and m many cases of mfarction of tlic heart wall 
sudden death occurs without rupture or hemorrhage 

Considerable controversy likewise has centered about tlie 
question as to the period of tlie heart cycle when rupture takes 
place Many of the older writers believe that tlie heart wall 
gives way only during diastole, but, on the otlicr hand, as argued 
by Hudiard, the mtracardiac pressure is greatest during systole, 
therefore this is the tune most dangerous to a weakened heart 
muscle 

Diagnosis of spontaneous rupture of the heart has seldom 
been made except at the autopsy table Smcc the condition 
presents no pathognomonic s)nnptoms or signs, a positive ante- 
mortem diagnosis is practically never certain If, however, the 
possibility of such an acadent be kept in mind, and especially 
under certain conditions, then we may occasionally, at least, 
be reasonably sure of its presence One should think of the 
possibihty of cardiac rupture m every individual over sixty in 
whom a sudden severe precordial or epigastric pain of angmal 
type suddenly develops and is quickly followed by syncope and 
death In these cases tliere is, by reason of the immediate fatal 
termination, no opportunity for a-ray and other special methods 
of study, or, as a rule, even a careful cxanunation of Uie heart to 
aid in diagnosis To differentiate the condition from a fatal 
attack of angina pectoris is impossible, as tlie pain is a true 
cardiac angina 

The agonizmg pam, if in the epigastrium, always suggests 
an acute abdominal condition, but the latter can be ruled out 
because of the immediate death Apoplexy , likewise, which is 
so often wrongly spoken of as a common cause of very sudden 
death, can be excluded, since in cerebral hemorrhage uncon- 
sciousness may be sudden, but death almost never results under 
twenty-four hours There is, m fact, no real resemblance m the 
two conditions 

It IS m the second group of cases, namely, those of slower 
evolution, that a better chance of correct diagnosis is offered 
The picture as given earlier in the clinic is quite distinctive of 
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ruptxire, though it seems to me identical with that of coronary 
thrombosis As suggested also, the ^-mptoms at onset m this 
slowty developmg form of rupture probabl}' are actually due to 
the formation of an infarct from embolism or thrombosis m the 
coronaries The partial or complete rehef of symptoms for an 
mdefimte period of hours to -nreeks, to be followed by the sudden 
or gradual de-i-elopment of dramatic ^miptoms of agonizmg pains, 
str iking general appearance of collapse, and finally ^mcope and 
death, are verj' characteristic of a ruptured heart muscle Phys- 
ical signs Mhen a cardiac exammation can be made sometimes 
give matenal assistance The signs are those of flmd m the 
pencardium and cardiac failure 

But httle need be said regardmg prognosis It is e\’ident 
from the discussion of the condition and its course that death 
is me\-itable, yet cases are recorded which showed healed rupture 
of the heart at postmortem exammation. 
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GOUT 


Incidence in Amenca — -WTiether gout is a rare or a common 
disease m this country is a mooted question Su: Dyce Duck- 
•worttf wrote m 1890 that gout wras “practically unknown m 
Amenca ” Sir Wilham Osier* thought it was common m the 
Umted States, and so states m the latest edition of his text-book 
The records of the Johns Hopkins Hospital certainly supports 
this ^^ew There were 92 cases among 30,871 medical admis- 
sions to that hospital (Futcher®) Dr Osier did not always 
regard gout as common m America, for in a paper* publidied m 
1893 he stated that “the comparative infrequency of gout is a , 
matter of every-day comment ” It wras the espenence at the 
Johns Hopkms Hospital apparently that led him later to change 
his opmion These statistics compared with those of St Barth- 
olomewr’s Hospital, London, mdicate that gout is only one-third 
less frequent among ho^ital patients m Baltimore than in 
London In Chicago among the poor people who seek treat- 
ment m the pubhc wards of a hospital gout is apparently even 
more frequent than m Baltimore Wilhamson* m 1920 reported 
a senes of 116 cases of gout admitted to the Cook Coimty Hos- 
pital dunng a penod of six years Tophi m the ears were pres- 
ent m 65 of these patients I have been told by Chicago phys- 
iaans, howeier, that among the well-to-do m that aty goutis 
rarely seen Inquirj- of phj smans hiTng m different parts of 
the United States and Canada has failed to reieal any locahly 
m which the disease is commonlj” seen m pm ate practice It 
IS certainly true that a larger senes of cases than that of William- 
son has ne\er been reported m Amenca, and those, it will be 
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noted, were drawn entirely from hospital practice Although 
the madence of the disease is said to be decreasing m England, 
Lmdsay,® of Bath, reported in 1913 a series of 569 cases of gout 
seen m his private practice 

Far larger senes of cases have been reported from Germany 
than from our country Umber,’' for e\ample, stated that he 
had studied in his consultation and hospital practice 278 cases 
up to 1914 While practising m Hamburg Altoona, among 
the 2300 cases he saw in consultation practice, 110 were gout 
This equals 4 7 per cent of all cases seen Minkowski® had 48 
cases of gout, or 2 8 per cent , m a series of 1700 cases seen in 
consultation while he hved m Cologne 

The disease has always been regarded as a rare one m New 
England The only one to express a different opinion, so far as 
I know, was W H Draper,® who wrote forty years ago in Pep- 
per’s System that while acute articular gout was said to be un- 
common m New England irregular forms of the disease were fre- 
quently seen here Their occurrence he attributed to cider, 
which was always a popular alcoholic beverage in this section 
As we now know the so-called irregular forms of the disease of 
older writers were not gout, Draper’s statement can be dis- 
missed from consideration If gout occurred m Boston a gener- 
ation or more ago it was rarely recognized, at least in hospital 
practice From the openmg of the Massachusetts General 
Hospital in 1821 until 1910 there were only 29 cases m the wards 
diagnosed as gout From 1910 until 1923 no less than 32 cases 
were recognized as gout These figures show that more cases of 
gout have been seen at the Massacliusetts General Hospital in 
thirteen years begmning m 1910 than in the previous eighty- 
nme years' They suggest that gout is now more often recog 
nized at this hospital, rather tlian that the frequency of the dis- 
ease IS rapidly mcreasmg The first case diagnosed as gout was 
admitted m 1845, twenty-four years after the openmg of the 
hospital I have looked up the climcal records of this case The 
characteristic features of the disease, if they were present, were 
not brought out m the notes There was no menUon of tophi 
The madequate description of this first case raises the suspicion 



that little was known by the attending physiaans at that tune 
about gout and its diagnosis Although gout may have been 
rare m Boston m the imddle of the last centuty, it did exist here, 
for m the Warren hluseum of the Harvard Medical School may 
be seen today some mterestmg gieomens that date from that 
penod The earhest specimen is a big toe-jomt with a deposit 
of urates It was acquued m 1852 The catalogue^® states 
that it was remo^ ed from the body of “a man aged fifty-two of 
intemperate and dissolute habits,” who died at the iMassachu- 
setts General Hospital of Bnght’s disease Over one of the jomts 
immediately beneath the skm was “a white pasty substance,” 
which Dr John Bacon found to consist of “urate of soda with a 
little chlond of sodium and phosphate of hme and a considerable 
proportion of animal matter ” In 1854 Dr R M Hodges gave 
the museum a collection of over 60 bones from a dissecting- 
room subject Each bone is marked by incrustations of sodium 
urate on its articular surface The hip-jomt is very rarely 
attacked m gout, but in the remarkable case shown here it is 
seen hned with a deposit of urates There is an excellent plaster 
cast of the deformed hand of a patient with severe chrome gout 
who was in the hospital m 1863 He had the disease for years, 
the catalogue*® records, “and m some places the white deposit 
could be seen through the cutis” These specimens are well 
worth a Msit to the museum to anyone interested m the patho- 
logic anatomy of gout 

The discovery bj' Professor Fohn m 1912 of a method of 
determmmg the quantity of unc aad m the blood attracted w orld- 
wide attention and naturally led to a more careful search for 
cases of gout m the local hospitals The unc aad in normal 
blood Fohn found by his ongmal method to range from 1 to 2 mg 
per 100 c c I remember well the first case of gout m which the 
blood wras exanuned, and the suppressed exatement I felt before 
the result was known The subject was a pnvate patient of 
mme, and Dr Fohn joumej-ed wath me to the Corey Hill Hos- 
pital and obtamed the blood himself The analj^is showed 5 5 
mg of unc aad per 100 c c of blood, which was about twice the 
normal amount In a paper with Dr Dems** he pubhshed the 
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analysis of the blood m this and 5 additional cases of gout, but 
in none of the others was as much uric add found as in this firet 
case 

As relatively few gout cases require bed treatment except in 
acute attacks, it might be expected that the out-patient records 
of the Massachusetts General Hospital would show a greater 
frequency of gout than the m-patient statistics indicated 
This IS found to be true The number seen among the ambulatory 
patients, however, was not large From August, 1903 to May 
IS, 1916 among 298,000 patients admitted to all the dimes, the 
diagnosis of gout was made 42 times 

Some critics claim that gout is frequently overlooked even 
at the present time It would be mterestmg to know how many 
cases are seen in a hospital in which speaal attention has been 
paid to the study of the disease Such an mstitution is the 
Peter Bent Bngham Hospital It was not opened until after 
Dr Folm’s methods for detemunmg uric acid m the blood were 
available for the study of gout, and they have been much used 
there as an aid m diagnosis Dr Christian has always been 
keenly interested m gout, and, what has been of equal impor- 
tance, he has justly msisted on the uncertamty of the diagnosis 
of gout in chronic arthntis unless tophi could be found Soon 
after the openmg of the hospital Dr McClure and I began, 
through the courtesy of Dr Christian, a study of the uric acid in 
the blood and urine in a senes of cases Later McClure made 
studies of the kidney function in gout, and, with McCarthy, an 
important investigation of the changes in tlie bones as revealed 
by the Roentgen ray Dr Christian has published a clmical 
report in which he emphasized tlie smiilarity of the #-ray pic- 
tures in gout and non-gouty arthntis More recently Folm, 
Berglund, and Derick have made valuable studies on cases of 
gout that were under observation or treatment m Dr Chnstian's 
wards These vanous investigations carried on during tlie past 
ten years must have tended to make the entire medical staff 
more alert in the recognition of gout than they othcnvnsc ivould 
have been 

I have analyzed all the cases of gout tliat have been admitted 
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to the Peter Bent Bngham Hospital from its openmg m 1913 
to November, 1924 There vrere 44 cases among the 24,766 
admissions to the medical wards A few of the cases were ad- 
mitted more than once As a result the number of admissions 
in which the diagnosis of gout was made totaled 55, although, as 
stated, there were only 44 cases The percentage of gout to the 
total medical admissions was 0 22 This is lower than at the 
Johns Hopkins Hospital, where the percentage was 0 29 The 
madence of gout in the wards of Cook County Hospital, Chicago, 
accordmg to the pubh^ed statistics is 0 39 per cent This is a 
httle higher than in St Bartholomew’s Hospital, London, the 
home of gout, where the percentage was 0 37. The Bngham 
percentage is high compared to the estraordinaiy low figure at 
the ^Massachusetts General Hospital durmg the penod between 
1821-1916, where the percentage of gout to total medical ad- 
missions was only 0 03* 

All published statistics of gout should be exammed wr}' care- 
fullj' before they are accepted, as the diagnosis is often made on 
insuffiaent endence Unless tophi are found the diagnosis of a 
goutj' diathesis lacks complete proof No one doubts that 
gout without demonstrable tophi is fairl}' frequent, but the more 
carefully cases are mvestigated,,the larger is the percentage m 
nhich tophi are found In drawmg conclusions regardmg the 
madence of the disease from an^' collected senes of gout cases 
one should deteimme on nhat cntena the diagnosis was based, 
and espeaally m what percentage of cases tophi were present. 
The high percentage of cases found at Cook Count}’- Hospital 
might arouse suspiaon that other arthntic conditions had been 
mistaken for gout, nere not the fact stated that tophi were 
foimd m the ears of 65 of the patients That forms a goodl}’- per- 
centage of the total number of 116 cases of gout, namely, 56 per 
cent Futcher,*- m a paper on gout, reported that tophi were 
found m 17, or 47 per cent , of the first 36 cases studied at the 
Johns Hopkms Hospital In 15 of these cases tophi n ere present 
m the ears In the Brigham senes tophi were found m 26 of the 
44 cases, or 59 per cent It is thus seen that m these three 
senes the percentage of cases m nhich tophi were found did not 
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vary greatly, as it ranged from 47 to 59 per cent In the Eng- 
hsh senes studied by Lambert tophi were present in 52 per cent 
This figure agrees well with the American findings It was 
highest, It will be noted, m the Bngham cases In examining 
the analysis made of some series of cases this valuable guide to 
the accuracy of the diagnosis, namely, the percentage of cases 
with tophi, IS absent This is true, for example, in the largest 
series ever reported, that of Lindsay, which consists of 569 
cases The critical student before attachmg importance to his 
conclusions would like to have doubts regardmg the accuracy 
of the diagnosis removed 

Gout in Women. — Smce the time of Hippocrates*® gout m 
women has been rare except durmg the period of the Roman 
Empue, when women vied with men in gluttony and other vices 
Among 92 cases of gout at the Johns Hopkms Hospital there were 
only 4 women In Wilhamson's Chicago senes tliere v, as only 1 
patient of the female sex m the 116 cases, an incidence of less 
than 1 per cent At the Bngham Hospital 4 of the 44 cases 
were m women In none of the 4 were tophi present, and I am 
doubtful if 2 of them were really gout Not only are tophi rare 
in females, but mvolvement of the big toe is less common than 
m males It is often impossible to make a definite diagnosis of 
gout in women I have studied 2 cases wth definite podagra 
in women m whose blood the unc aad was not mcreased, and 
hence it is doubtful whether the inflammation of the big toe was 
due to gout The greater the number of cases of gout among 
women m any senes, the more suspicious we should be of the 
value of the statistics In a study by a commission of the 
French Academy there were only 2 women among 80 patients 
with gout The disease is relatively more common among 
women m England than m America Lambert,** of Cambndge, 
TCn glaTiH, reported 23 cases m women m a senes of 1 25 The per- 
centage of female patients, 18 4, is unusually high, so high, in 
fact, that doubt of its correctness is warranted in spite of the 
occurrence of tophi m 9 out of the 23 women, that is, 39 1 per 
cent In Lmdsay’s study of 569 cases observed at Bath, Eng- 
land, he mcluded 87 among women That makes a percentage 
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of 15 3, which, although less than Lambert’s is still suspiaously 
■faigh One’s skepticism of the correctness of his diagnoses is 
■confirmed bj’’ his statement that “women suffer from gout in a 
dow smoldering sort of way, which never actually bursts mto 
fiame It is among women that we have the most typical 
example of the suppressed, mcomplete, or asthemc forms of 
gout They frequently complam of htUe more than ‘diromc 
rheumatic pams’ m the fingers and other jomts The hands 
become enlarged and gnarled and show Heberden’s nodes 

There is not a scmtilla of eindence that women with these 
I'ague mdefimte s 3 Tnptoms hai’e gout, while there is much evi- 
dence that the}’’ have not that disease If they have the gout}' 
diathesis they would be eiqiected to hai^e hi’peruncemia, yet the 
blood of the cases of this type has not shown any mcrease of 
line aad Lmdsay’s statement mdicates that he regards Heber- 
-den’s nodes as a sign of gout This is a common error that has 
often misled the unwary Yet the wisest dimcal observers from 
the time of Heberden, as well as Heberden*® himself, have 
agreed that the nodes are m no way related to gout 

My doubt of the accuracy of the diagnosis in Lindsay’s cases 
in women is supported by the statement of a leadmg English 
authority, Llewell}’n, whose obsen’abons hai’e been made at 
the same place as Lmdsay, namely, Bath Llewellyn*' ■wntes 
as follows “From my own expenence, the figures submitted to 
the French Academy (2 women to 78 men, J H P ) probably 
represent the ratio of madence m males as opposed to females 
This certainly, if regular, m opposition to ‘irregular’ types of 
gout be the entenon, for it must be adrmtted that regular gout 
■does occur in women, though exceptionally rare either prior or 
subsequent to the dimactenum 

“As to the current opimon that the regular manifestations of 
gout m women are of asthenic, as opposed to sthemc character, 
this has, I think, often pro\ ed a source of fallacy At any rate, 
in man} cases the assumed gout}- infiammation resolves itself 
into one of infiamed bumon Again, m but too many instances, 
women showmg Heberden's nodes are held to have gout or 
'‘rheumatic gout.’ The latter term, as Pye-Smith obser\ed. 
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‘is a bad name for osteo-arthntis/ to which category Heberden’s 
nodes belong 

"Judged by the one unequivocal critenon—t e, tophi— 
gout in women is extremely rare If to this be added the further 
fact, VIZ , the rarity m their sex of classical attacks m the great 
toe, we see clearly that the diagnosis of gout in women is often a 
matter of assumption rather than of certitude” My own 
esperience convmces me of the truth of Llewellyn’s conclusions 
In Amenca Heberden’s nodes and other forms of osteo-arthntis 
are as common in women as gout is rare 

The Occurrence of Tophi — As tophi form the only pathog- 
nomonic sign of the gouty diathesis, a careful search for them is 
of the greatest importance m the diagnosis of gout The word 
"tophus” IS denved from the Hebrew and means concretion 
These deposits were formerly called chalk-stones, from the mis- 
taken idea that they were composed of chalk or calcium car- 
bonate 

Tophi are most commonly found m the ears Garrod,“ who 
first discovered this fact, noted their presence in 17 cases out of 
37 examined They occurred in the ears alone in 7 cases, m the 
ears and around the jomts m 9, and in 1 case only were they 
recognized m other parts of the body without bemg present m 
the ears also Dr Osier impressed forably upon his students 
the importance of carefully exammmg the ears for tophi in the 
routme examination of patients Dr Christian, following the 
teaching of his master, has insisted that on the clinical note of 
the physical examination of all patients admitted to the medical 
wards of the Bngham Hospital the presence or absence of tophi 
m the ears should be noted 

In the Bngham senes of 44 cases tophi m the ears were found 
in 22 of the patients In 4 others there were tophi on the hands, 
but not m the ears There was a total of 26 cases with tophi m 
the senes of 44 cases of gout, or a percentage of 59 It is inter- 
estmg to compare this result with that of others Garrod*® 
found tophi m 46 per cent Butcher, in his first analysis of a 
ctnal! senes of 36 cases observed m Osier’s wards, stated that 
tophi were present in 17, or 47 per cent They were located m 



one or both eare m 15 cases, in the “subcutaneous tissues over 
the elboYr-]oinl” in 4, and in 1 o\er the patella In the Cook 
County Hospital cases tophi vrere demonstrated m 66 of the 116 
patients, or 57 per cent Tophi were found m the ears of 65 
patients In only 1 were they present elsewhere when not in 
the ear In 14 patients the tophi were present elsewhere as well 
as m the ears The vanous situations were the fingers, toes, 
elbows, and thjTTOid cartilage In the vanous series here com- 
pared the highest percentage of cases with tophi was the one I am 
now reportmg from the Bngham Hospital 

The predilection of tophi for the ears is remarkable, as is 
shown by the fingers here presented Out of a total of 126 cases 
wath tophi m 118, or 94 per cent , the urate deposits were found 
m the ears 

Careful evammation of the ears is necessary, as the presence 
of tophi when of small size is easily overlooked The tophi are 
usually situated on the margm of the ear, but may be on the 
antihehs or the puma They are formed beneath the skin and 
are sometimes qmte firml)’- attadied to the cartilage In size 
they i-ary from a pmpomt (Garrod) to a pea They are fre- 
quently not larger than the head of a pm The skm over a 
newly formed tophus may be natural m color, and the deposit 
then may be more readily felt than seen More frequently, 
accordmg to Llewellj-n’s expenence, the skm is red over a form- 
mg tophus Usually the tophi when first seen haie existed 
some time and the skm is yellow or w’hite and opaque Small 
sebaceous cj'sts, miha, and tmy projections of the cartilage of 
the ear may be mistaken for tophi The diagnosis of a tophus 
should not be made without removmg some of the contents of 
the nodule and demonstratmg with the microscope the presence 
of the tx-pical needle-shaped crystals of sodium urate The 
contents are usually easily removed mth a needle mthout pmn 
On openmg a fredi tophus a imlky flmd exudes Later the 
flmd IS changed to a chalky consistence 

The necessitj’ of careful exammation of the ear is shown by 
the records at the Bngham Hospital In 2 or 3 of the cases the 
positi\e statement was made by the house officer m the note on 
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admission that no tophi were in the ears, while at another exam 
ination made by one of the senior members of tJic staff a few 
days later tophi were discovered Patients sometimes remove 
the nodules themselves and may even notc^tlic peculiar clialk- 
likc appearance of tlieir contents Hence it is important to 
inquire carefully, if gout is suspected, whether nodules have 
been present at any time on the car or elsewhere, and if whitish 
material was obtained from them It is well known that tophi 
may come and go The idea commonly held that tophi do not 
form until several years after the first attack of articular gout 
IS untrue Their appearance may accompany or even precede 
the first seizure They have been present in large numbers 
beneath the skin of patients who have never had any arthritis, 
as Trousseau*® pointed out many years ago 

TJie following case observed m my own practice illustrates 
the truth of the above statements It shows (1) that tophi 
may be present and yet unnoticed owing to lack of careful 
inspection, (2) that even very small nodules should be subjected 
to microscopic examination, (3) tophi may form at the time of 
the first attack. Furthermore, it is an example of a mild form 
of tlie disease, possibly more common in Amcnca tlian Europe, 
in which the initial fit of gout may last less than twenty-four 
hours ^ 

Frank S , aged fifty six, consulted me on May 12, 1921 He 
complained of slight headaches, slow pulse, high blood-pressure, 
and “rheumatic” pains A definite history of two attacks of 
acute gout was obtamed The first seizure was in the winter of 
1918-19 He awoke one night about 11pm with severe pain 
in the right metatarsophalangeal joint The pain kept him 
awake the greater part of the night The next morning the 
joint was red and swollen He rode to the factory where he 
worked The pam disappeared during the day, and he slept 
well the following night He was able to wear an ordinary shoe 
the next day I he foot did not pam him In fact, there was 
no return of pain until his second attack a year later This also 
began in the middle of the night, and involved the big toe He 
got out of bed to apply liniment to the foot After resting about 



half an hour on a couch he attempted to return to bed, but when 
he put his foot on the floor the pain was so intense that he could 
not a step The pam when at rest was so severe that he 
got no sleep at all that night The pain continued throughout 
the following day without remission The morning of the sec- 
ond day the knee and the big toe-jomt were much swollen and 
the latter as “red as beef ” If anyone touched it he “yelled " 
He was two mghts and two days on the couch, and did not get 
back to bed until crutches were procured on the third d4y The 
pam ceased qmte suddenl}', as after the third day he had no 
pam m the foot except on walkmg He had newr taken much 
alcohol He formerly ate meat three times a day, but never a 
large amount There was no family history of gout 

I exammed his ears for tophi at the time he first consulted 
me, but found none At his second visit two da 5 's later he 
volimteered the statement that the previous summer (1920) 
he had removed a nodule contammg “chalky matenal” from 
his nght ear It was then the size of a pea He had first 
noticed it at least tno years before he removed it (If so, the 
tophus developed m or before the summer of 1918, fully six 
months pnor to his first attack of podagra ) It grew steadily 
m size 

At the time of this \asit I wrote the foUowmg note “The other 
daj’’ on lookmg at the ears I did not see anj' tophi Today, on 
careful exammation, I discovered a tiny yellow nodule, about 
the size of a pinhead, on the outer run of the ear On openmg 
It a small amount of chalkj' matenal was expressed Under 
the imcroscope this consisted of a small mass of epithehal cells 
and, m addition, there was a group of aacular crystals of 
sodium urate The needle-shaped aystals were unusually long 
Near the lower border of the same ear was another small nodule, 
similar m size and appearance to the one removed, but less 
yellow m color The patient says he has frequently m the past 
expressed blood from it. I could not remo\e it with a needle 
and it bled freely E.xammation under the microscope of the 
bloody fluid obtamed from it showed only erythrocytes and 
epithelial cells ” 
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This case brings out strikingly not only the need of most 
careful inspection of the ears, but of removing the contents of 
any nodule that may be present The demonstration of the 
typical crystals of sodium urate is necessary before the evidence 
that a tophus is present is complete Small sebaceous cysts and 
small elevations of the cartilage itself may easily be mistaken 
for tophi 

When tophi occur elsewhere than on the ears the examina- 
tion is not complete until some of the contents have been re- 
moved and the typical crystals found with the microscope 
Material can readily be removed from soft tophi by plunging a 
hollow needle into them and aspirating some of the contents 
with a small S)mnge 

Among physicians in Massachusetts and doubtless elsewhere 
there is wide-spread ignorance of the significance of the chalk- 
Iflce contents of tophi The experience of the patient, Willard 
G , testifies to the correctness of this statement Wlien I saw 
him m 1916 his hands were greatly deformed by tophi There 
were 13 smuses dischargmg chalky matenal on his left hand 
and 7 on his nght hand When he consulted me the diagnosis 
of gout had been made that day for the first time, although he 
said 8 doctors dunng a penod of six years had seen the white 
opaque matenal exuding from the ulcers on his fingers The 
diagnosis was made by Dr James B Ayer The patient was 
referred to him by a physician of large expenence who thought 
the lesions on the hands were syphihticl Dr Ayer transferred 
the patient to me, and the histoiy I obtauied contained the 
following points of mterest He was a negro forty-three years 
of age The first attack, which involved the big toe, tarsus, 
and ankle, occurred at the age of twenty-five He had a great 
many subsequent attacks The inflammation was confined to 
the feet for five or six years, then the elbow became inflamed 
“About SIX years ago the left tliumfa began to swell and was so 
painful that he could not sleep One mght, the pain bemg m- 
tense, he thrust a needle mto the sn'elhng, and white material, 
‘looking like putty,’ exuded This soon hardened and then 
resembled ‘plaster of Pans and was just as white ’ After the 
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swellmg was opened the pain disappeared An ulcer still 
remains six years later During the eighteen years he had 
suffered from gout he had consulted, he said about 14 doctors, 
and none of them made a diagnosis of gout ” 

Large tophi on the feet or hands produce great deformity. 
The shape of the fingers may be so distorted m extreme cases 
that they maj- resemble a bunch of parsmps as Sydenham said,-® 



Fig 251 — Large tophi on the feet The tophus on the little toe was removed 
(see Fig 252) (Courtes> of Dr Frank Billings ) 

more than a part of the human hand A large tophus above 
the metatarsophalangeal jomt of the big toe of the nght foot is 
diown m Fig 251 On the httle toe of the left foot is another 
tophus of considerable size The photograph was git-en to me 
by Dr Frank Bilhngs of Chicago, and has never before been 
published The patient was m the Presbytenan Hoqntal m 
the service of Dr A D Bei-an, and Dr Billmgs was rallPfl to 
see hnn m consultation At that tune the patient was fifty- 

^0l,8 — 107 ^ 
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seven years old He had suffered from gouty attacks for a 
period of eighteen years The swellings on the toes were first 
noticed about five years before his admission to the hospital 
The tophus on the little toe as it appeared after it was removed 
is well shown m the second photograph (Fig 252) Note the 
whitish material which forms the base of the ulcer This is the 
chalky substance of the older writers It is not chalk, of 
course, but sodium urate On cross-section the mass is seen to 
be made up of this white opaque matenal As the shape of the 



1 

Far 252 —Tophus removed from little toe shown in Fig 251 Note 
the whitish material (sodium mate) m the l>ase of the erater-hke ulcer 
(Courtesy of Dr Franl Billings ) 

nodule has not been altered by sectioning it, the tophus must 

have been hard and firm (Fig 253) , ^ , 

The enlargement of the base of the big toe by tophaceous 
deposits may be great and the deformity produced m severe 
gout fairly typical Figure 254 is from the photograph of a 
patient I saw vith Dr Mark J Rogers, m the orthopedic ward 
of the Massachusetts General Hospital The skin over ^e 
metatarsophalangeal joint of tlie right foot isas thinned, and the 
white spots are due to sodium urate deposits directly beneath 

the skm 



All parts of the body should be examined for tophi, although 
the usual sites ha\e been mentioned Unusual locations are 
the edge of the eyehd, the thjToid cartilage, the vocal cords, 
and the corpus cavemosum 

Olecranon Bursitis — ^The frequencj* with which the olec- 
ranon bursa becomes inflamed in gout is not generally recog- 
nized A swellmg over the tip of the dbow is produced by the 
distention of this bursa This condition was known to Syden- 
ham,® who says “Sometimes the morbific matter fixes on the 



Fig 253 — Cross-section of the same tophus (Fig 252) It is seen to 
be composed of masses of sodium urate separated b^ strands of connective 
tissue (Cburtcsv of Dr Frank Billings } 

elbows and raises a nhitish tumor almost as large as an egg, 
which gradually growrs red and mflamed ’ The bursal sac is 
directly below the skin, and when filled with tophaceous material 
may be mistaken for an ordmaiy subcutaneous tophusbj* one un- 
famihar wath the fact that the olecranon bursa is a frequent 
site for the deposit of sodium urate Acute olecranon bursitis 
IS a condition mth which the older English wnters wrere familiar, 
but m our day one rardj- has the opportunit}- to see a case dur- 
mg the height of the inflammation Scudamore^* sai-s that this 
bursa may become distended with fluid m the course of a smgle 
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night There may be great pam and marked swelling and red- 
ness of the surrounding parts One day at Uie hospital I saw 
one of my gouty patients lying on an operating table in the 
surgical out-patient department The olecranon bursa was dis- 



F)g 2S4 — Tophaceous deposits about the mctatarsoplnhngcal joint 
of the big toe This type of dcformitv of the foot is not uncommon in severe 
chronic gout 


tended The skin not only over the bursa but over the entire 
upper portion of the lower arm was tense and red and the sub- 
cutaneous tissues swollen The picture presented was that 
seen m a severe spreading streptococcus phlegmon 1 he tenta- 
tive diagnosis was a deep abscess near the elbow An attempt 
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was to be made to find pus by making free masons With 
some reluctance the surgeon jnelded to m}- persuasion to give 
dnchophen as he was skeptical that a gout}’- inflammation could 
produce such a rlimral picture as this actutdy i nfl a m ed dbow 
and forearm presented The patient took the dnchophen and 
the pam and inflammation rapidly subsided 



Fig 255 — Distention of both olecranon butss in gout (Courte 5 > of Dr 

Frank Billings.) 

Chrome olecranon bursitis was noted m 4 of the 44 cases of 
gout m the Bngham series or nearly 10 per cent. Among 
Wilhamson’s 116 Cook County Hospital cases it was observed 
only 3 times The much rarer condition, acromion bursitis, 
occurred once In Futcher’s origmal report of 36 gout cases 
studied at the Johns Hopkins Hospital he stated that m 4 cases 
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tophi were found in the "subcutaneous tissues over the clboir- 
joint As he did not mention the occurrence of olecranon 
bursitis it seems fair to assume that some jf not all of these 4 
were examples of the condition In Dr Billings’ case already 
mentioned there was double chronic olecranon bursitis The 
characteristic appearance of the elbow when the bursa is swol- 
len is shown in the photograph of this patient (Fig 255). 



Tig 256 — ChancanstH, contour of the elbow m chronic olecranon huraitis 

The contour of tlic elbow m chronic olecranon bursitis of gouty 
origin is also shown m Fig 256 T Ins is a photograph of one of 
my patients The hands and feet were deformed by tophaceous 
deposits 

The importance of gout in the etiology of olecranon bursitis, 
as well as the importance of olecranon bursilis in the diagnosis 
of gout, have not been generally rccogni/xd For example. 
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R B Osgood,** the Amencan orthopedic surgeon, m his recent 
monograph (1924) on the Surgical Lesions of Bursas, does not 
mention gout m his discussion of the etiology of olecranon bur- 
sitis, nor does Telford,® the Enghshmanj who wrote the article 
on Bursitis m Choyce’s System of Surgery (1923) On the 
other hand, the Germans, Wilms and Guleke,® state m the 
Handbuch der praktischen Chirurgie (1922) that “tuberculosis 
and gout play an important role in the etiology of chrome 
bursitis olecram ” The chrome inflammation of the olecranon 
bursa is called mmer’s elbow by Amencan Surgeons, who attnb- 
ute it to traumatism It a ould be mterestmg to detenmne the 
amount of unc aad m the blood of some of these patients and 
to search for other endences of gout Brugsch** examined the 
blood of about 40 cases of olecranon bursitis and found the unc 
aad mcreased m all of them WTien flmd or sohd matenal are 
not present m the sac of the bursa the existence of a chrome 
bursitis can be recognized by a thickemng of the walls of the sac 
Brugsch goes so far as to mamtam that the smallest collection of 
flmd m the bursa or the thickemng of its wall is diagnostic of gout 
Summary — The evidence seems conclusive that gout is rare 
among those who seek hospital treatment m Boston The dis- 
ease IS frequently unrecognized by physiaans even when it pre- 
sents itself m its most typical form Among the well-to-do 
it IS probably much rarer m Amenca than m Europe Gout is 
very rare among women There is no evidence that the so- 
called irregular forms of the disease have any thing to do with 
gout Published statistics regardmg the madence of gout 
should be exammed critically The larger the percentage of 
cases reported m women, the greater the doubt that the data 
presented are trustworthy The occurrence of tophi, when the 
dimcal diagnosis is confirmed by the miaoscopic demonstration 
of sodium urate ciystals, is proof of the existence of gout The 
larger the percentage of cases reported with tophi, the greater 
the evidence that the data presented are trustworthy Swellmg 
of the olecranon bursa is common m chrome gout It was found 
m nearly 10 per cent of the cases m the senes here reported 
from the Peter Bent Bngham Hospital 
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VASOMOTOR RHINITIS AND HYPOTHYROIDISM 

One of the most obsbnate and most exasperating conditions 
that concerns the mtermst is the patient who has repeated or 
contmuous “colds ” Such a patient is ordmanly referred to a 
nose and throat speaahst In a certam percentage of cases 
some chrome source of infection m the tonsils or smuses, etc , 
will be found, and the removal of this source of infection wall be 
accompamed b}' marked alleviation of the symptoms Only 
too often, however, local procedures upon the upper air-passages 
are not accompamed by any improvement Ordmanly the 
next step is a careful -c-ray of the chest Dependmg upon the 
consen'atism of the roentgenologist the a:-ray mteipretation is 
vanable and usually reassunng, but sometimes alarming In 
children an maease m susceptibiUty to colds seems at times 
definitely associated with hilum tuberculosis, which can be 
diagnosticated by relative malnutntion, a positive x-ray, and 
a positive tuberculm test In case the x-ray picture of the 
chest IS essentially negative, the next logical step is detenmna- 
tion of possible sensitiveness to proteins This may v ell mdude 
testmg agamst antigens prepared from the patient’s excretions 
In case all of these procedures are essentially negative, one is 
thrown back on that gbttenng generality of “a run-down condi- 
tion ” For such patients rest, general hygiene, change of 
dimate, etc , are usually presenbed Withm this category' 
seems to be a group of patients, presumably small, m whom 
there is a definite constitutional derangement, and m whom the 
apphcation of the appropriate remedy is followed by a rapid 
^Tnptomatic cure This is a group of young adults of both 
sexes who present a low basal metabohan In some of these 
young adults there are some of the usual sjnnptoms of hj'pothy- 
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roidism Ordinarily, however, the only definite symptom be- 
ades that of the “cold” is loss of energy or, m the jargon of the 
young adult of today, “loss of pep ” 

The first patient, Mr P , is eighteen years of age The 
family history is essentially negative He had his tonsils re- 
moved at ten, his appendix, at fourteen When he was first 
seen on October 21, 1924 he gave a histoiy that he had had a 
perastent snifBmg cold and some cough since March, 1924 He 
spent the summer m the far West hopmg to benefit this “cold,” 
but there was no change even m the high dry air of Arizona or 
m California He had lost 10 pounds He was nervous and 
was unable to concentrate upon his work On physical exami- 
nation there was found slight fulness of the thyroid gland An 
occasional rfde was heard m the chest Otherwise the examina- 
tion was negative The »-ray examination of his chest was 
negative He was referred to Dr G L Tobey, Jr, who re- 
ported that he found a chronic hypertrophic vasomotor rhinitis 
The nasal sinuses were clear and the nasopharynx showed the 
result of an almost perfect operation Dr Tobey was unable 
to find any defimte focus of mfection in the upper respuatory 
tract The condition of the upper air-passages at once sug- 
gested to Dr Tobey a vasomotor rhimtis assoaated with hy- 
pothyroidism The basal metabolism was done with some 
technical difficulty because the patient was veiy late to his 
appomtment The basal metabolism reading was only approxi- 
mate and was —5 per cent Because it was endent that the 
actual reading was unquestionably lower, he was at once started 
on thyroid substance, and withm two weeks reported himself 
free from cough and with abundant energy However, this 
patient illustrates the fact that few of us are totally immune to 
upper respiratory infecUons, because he has since acquired an 
ordinary upper respiratory infection which has run the usual 
course The striking feature is that a condition that had been 
persistent for over six months, mcludmg the summer, could be 
promptly and completely reheved 

The second patient is a young woman of twenJy-mnc, a 
stenographer Her family history is negative She had her 
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tonsils and adenoids removed at seven, and had some operation 
on her nose at twenty-three When she was first seen, Decem- 
ber 16, 1924, she gave a history of contmuous sniffling cold 
smce September, 1924 She had some cough and a httle horse- 
ness, all of which were particularly distressing to her because 
die IS an amateur singer of some abihty She said that for 
several years she has had an mcreasing number of mmor colds 
both m the summer and m the winter She has also gained 
some 40 pounds m weight m less than five 3 rears Her menstru- 
ation has recently become scanty On examination she weighed 
156 pounds with her clothes on She looks well and healthy 
There is no focus of infection m her upper air-passages The 
mucous membrane of the nose and throat was suggestive of 
hypertrophic vasomotor rhimtis She has a slight thyroid en- 
largement Her ph 3 rsical examination otherwise was negative 
There was no sc-ray examination of her lungs, but the dmical 
exammation of her lungs was negatii^e Her basal metabolism 
was —18 7 per cent On December 23, 1924 she was put on 3 
grams of thyroid substance each day, and has been seen each 
week Very promptly there was a marked amehoration of 
symptoms, both m regard to “colds” and m regard to her gen- 
eral condition Today she reports that she has been ha^^ng 
the “cold” which has prevailed m her office, but it does not 
seem to be the same kind of “cold” that she has had before 
She reports that she is enthusiastic about her general condition 
She has lost 7 pounds, partly attnbutable probablj’- to the elimi- 
nation of sugar from her diet 

These 2 illustrative cases are still takmg thsrroid m small 
amounts The amount of thyroid that must be given is still 
problematic. The amount must be checked up (1) bj’- repeated 
basal metabolism tests, (2) by the effect on the s^rmptoms of 
vasomotor rhmitis, and (3) by careful scrutiny of possible qunp- 
toms of thyroid mtoxication It is too early to state how long 
thyroid substance will have to be administered It seems likely 
that the derangement of the thyroid gland is temporary and not 
permanent It is of some mterest to speculate if the well- 
known favorable effect of potassium lodid and sjmp of hydnodic 
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acid m some of these conditions is not due to the effect of the 
lodin on the thyroid gland and on the basal metabolism 

It will be noted that both of tliese cases presented a slightly 
enlarged thyroid gland That is not at aU constant In one 
patient the lungs were entirely clear, and the symptoms were 
apparently entirely confined to the nose and throat In the 
otlier case tliere was also cough and presence of coarse rales, in- 
dicating tliat the process had extended to the larger brondnal 
tubes It will be noted, furthermore, that one of these cases 
presented a sudden increase in weight and disturbances of the 
menstrual function without anemia, which also suggests tliyroid 
disturbance Such additional symptoms of hypotli3Toidism 
are, however, by no means constant At the present time it is 
not possible to state exactly what is the mcchamsm of tlic under- 
lying abnormal physiology All that can be said is that there 
IS a group of young adults of either sex who present vasomotor 
rhinitis with a low basal metabolism, and who seem to be symp 
tomatically cured by the appropnate administration of thyroid 
substance 

There are, of course, serious difficulties in the admmistration 
of thyroid substance This administration should be carefully 
done under very careful observation An obvious additional 
difficulty presents itself, in that these patients arc ordinarily 
ambulatory and busy mth their usual occupations, so that the 
determination of the basal metabolism is not always easily 
fitted into their daily rfigimcs 

Certainly thyroid substance is not to be promiscuously and 
casually given to all patients with persistent colds It must 
first be determmed that there is no source of infection m the 
upper air-passagcs The competent nose and throat specialist 
now recognizes the typical appearance in the nose and throat 
If m addition, there is no evidence of tuberculosis, then only on 
the basis of a low metabolism rate is it permissible, m my opm- 
lon, to inaugurate thyroid therapy, which must be carefully 

observed , , , , , , 

Finally, I want to emphasize roy belief that this group of 

cases IS probably small 
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THE DIFFERENTIATION BETWEEN GALL-BLADDER 
DISEASE AND CORONARY SCLEROSIS IN 
THE MIDDLE-AGED 

In this lecture we are not particularly concerned with well- 
defined cases of coronary thrombosis or gall-stones Both may 
be characterized by collapse, b}* pam of excruciatmg intensity, 
and with similar distnbution, although the pain of the former 
IS more commonlj' in the precordium, often near the base of the 
heart and m the arm, •while the pam of the latter is generally 
m the epigastrium and back It was formerly thought that 
coronary thrombosis was alwa3's quicklj' fatal, but we know 
now that it is not always so, because the smaller the vessel m- 
volved, the greater the opportumty for at least temporary re- 
cover}' Hence, it may be mistaken in its mildest form for 
angma pectoris 

W'e are to consider, therefore, the differential diagnosis of 
two conditions, or their combination, which offers a puzzlmg 
question m ho^ital, but more often m pnirate, practice I refer 
to the milder attacks of pam m the epigastrium or precordium, 
and to the means at our disposal for the groupmg of signs of 
gall-bladder disease and coronary sclerosis I say more often 
in pnvate practice, because these patients are frequently but 
mildly attacked, and seek admce durmg the mter\'als of reason- 
ably good health The histor}' and signs may be so undefined 
as to necessitate seemg the patient durmg an attack, when that 
IS possible, but even then there are often elements of doubt 
Youth IS a helpful element m differentiatmg between gall- 
bladder disease and coronary sclerosis, smce the former is many 
times commoner m youth than the latter In Faulkner, Marble, 
and WTute’s series at the Massachusetts General Hospital the 
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youngest patient with coronary occlusion was forty'two, while 
12 with gall-stones were younger The youngest patient I Lave 
seen with coronary occlusion was forty-seven, but I have s c ^ n 
repeated attacks of angina pectons in a woman of nineteen mth 
mitral stenosis, and in a man of twenty-one with aortic regurgi- 
tation In the young with symptoms of angma pectoris there 
is generally some well-defined cardiac lesion, but m the middle- 
aged the diagnosis must frequently be made from a thorough 
history and the physical signs of arteriosclerosis A combma- 
tion of gall-bladder disease and coronary sclerosis would ordi- 
narily occur only in the elderly 

Pam — ^In gall-bladder disease it is frequently m the epi- 
gastrium and may radiate to tlie back near the angle of the nght 
scapula It is rarely m the precordial area Eatmg may bring 
on the pam, but it occurs without any relation to food Exer- 
tion practically never induces an attack In one case, which 
will be given later, the pain of gall-bladder disease came without 
apparent cause at mtervak of several months, but angma pec- 
tons was induced whenever there was undue exertion, although 
never alter eatmg 

In coronary sclerosis the pam is usually precordial It may 
rarely be epigastnc It may not amount to actual pain, but 
only to a sense of compression m the chest In my experience it 
is often at the base of the heart Unlike gall-bladder disease, it 
is frequently in tlie left arm It may be m the left arm and not 
over the heart, or it may begm m the fingers, ascend tlie left arm, 
and end in the precordium Li but 1 case was tlierc a complamt 
of severe pam m the back. That was a man of seventy-eight, 
who had angma pectoris ivith prccordial pam, who later died of 
coronary occlusion Frequently tender areas over the pre- 
cordium are found There may be simply attacks of numbness 
m the left arm without pam Angma pectoris may be induced 
by mental or physical exertion, but it may, and often does, occur 
at mght after several hours of sleep I regard this as so impor- 
tant that I always enquire carefully mto this part of the history 
Indigestion— In gall-bladder disease indigestion is common 
during an attack, often accompanied by nausea and vomitmg, 
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but m the inten^als there is also more or less mdigestion, fre- 
quently unaffected by any form of diet or medidne Even 
when the patient is h\'ing a most careful hfe m the effort to avoid 
attacks, he may be seized without apparent reason 

In coronary sclerosis the patient frequently sedks ad^'lce 
because of indigestion He imagmes that the pain m his heart is 
due to indigestion rather than the reverse I have seen a num- 
ber of such cases treated on this assumption without success, 
but if you have succeeded m makmg a diagnosis of coronary 
sclerosis and will give cardiac rest, you will see the indigestion 
disappear, often without any medication directed to the stomach 
This reward is rarely similarly attamed m gall-bladder disease 
Nausea and vonutmg are imusual accompaniments 

Jaundice may occur m any form of gall-bladder disease, but 
It IS not seen m coronary sclerosis except in those unusual com- 
bmations of angmal and congestive heart disease 

Nitroglycerin or Amyl Nitnte — ^Ih doubtful cases a thera- 
peutic diagnosis can sometimes be made by watching the im- 
mediate cessation of an attack of angma pectoris after the patient 
has chewed a fresh tablet of mtroglycerm or mhaled the fumes of 
amyl mtnte 

The Electrocardiogram — ^IVilhus has reported electrocardio- 
graphic studies in 155 cases of angma pectons, m 11 6 per cent 
of which are found alterations in the T wave, but the finding s of 
many other observers have not been so satisfactory Even m 
coronary occlusion 9 cases of Longcope’s proved by autop^ had 
mcondusive electrocardiograms, and while Faulkner, Marble, 
and WTiite think they give suggestive evidence m favor of coro- 
nary occlusion when they show mtraventricular block or changes 
m the T-wave m Lead II, they are by no means constant finding s 
It is a regret that this much help is not alwa 5 rs present in such a 
difficult problem 

Diagnosis — ^In the diagnosis we have three conditions to 
detemune (1) gall-bladder disease, (2) coronary sderosis, (3) 
gall-bladder disease and coronary sderosis in the same patient 
Naturally the history which we have outlmed enters largely mto 
the formation of an opinion 
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1 Gall-Uadder Disease— li the gall-bladder has been re 
peatedly inflamed it may be palpated tlirough the abdominal 
wall, but often the examiner is disappointed Frequently there 
is tenderness on pressure just under the ensiform The subcostal 
part of the liver and the dorsal surface are often tender The 
entire free border of the hver may be tender during an acute 
attack, but in the intervals the tenderness is limited to the 
neighborhood of the gall-bladder Jaundice, while often absent, 
is a valuable sign, and its hghtest shades should be carefully 
watched for Radiographic studies are helpful in certain cases 
with stones, but the results arc often disappointing, since even 
when stones are present the radiograms may be negative Never- 
theless, thqr should be taken in every case Intercostal tender- 
ness in the ninth, tenth, and eleventh right spaces is frequently 
elicited m cholelithiasis The stools should be put through a 
sieve to find stones Bile dramage has been thorouglily tried, 
but the amount of help received from the test is often very 
slight 

2 Coronary Disease — Occasionally the disease may exist 
without anythmg but the history of the attacks Angina pec- 
toris may be severe, followed by sweatmg and exhaustion, and 
yet there may be very few physical signs Usually, however, 
there are suffiaent to make the diagnosis The heart may or 
may not show enlargement by percussion and fluoroscopc, but 
the aorta frequently is increased The radials are often thick- 
ened, and these alone, with the history of attacks induced by 
exertion, are enough to make the diagnosis m many cases 
There is usually the soft-blowmg systolic murmur m the aortic 
area, with accentuation of the aortic second sound Frequently 
there is another soft systolic murmur m the cardiac impulse 
area The diastolic blood-pressure is generally increased In 
other words, there are many of the signs of arteriosclerosis 
Once extabhshed, the attacks occur much more frequently than 
those of gall-bladder disease At first only after undue exertion 
or sometimes a heavy meal, but as the sclerosis advances they 
become more frequent in spite of the greatest care The patient 
IS oppressed for breath and his face is pallid One man told me 
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that he often had an attack when walking from the car to his 
house, and his wife could tell as soon as she saw him if he was 
ha\Tng angma pectoris Dj'spnea occurs with onlj* shght effort 
and the pulse is easil}' accelerated 

3 The Comhinatton of Gall-bladder Disease and Coronary 
Sclerosis — ^The separation of the two reqmres a careful analj'sis 
of S5Tnptonis perhaps best illustrated b}' the reatal of cases 

Case I Gall-bladder Disease — ^Male, a plumber aged fifty- 
four 

Fan.ily history unimportant 

Past History — General health has been good No rheu- 
matic fever Demes \enereal disease Acute appendix re- 
moved se\en }*ears ago Head, eyes ears and nose negative. 
No sore throats or tonsilbtis Teeth extracted for canes, except 
5, which are not de\-itali2ed Cardiorespiratorj- No dj'spnea, 
palpitation, or edema Gemto-urmai>* negative No ]omt 
m^olvement or pains Occupation, always a plumber smee 
fourteen 5 ears old, for the last tune >-ears has not done actual 
work and has not come m contact with lead to any extent in 
recent years Weight Present 235 highest 267 lowest 230 
pounds 

Present Illness — Onset eighteen years ago, vnth pain in 
nght upper quadrant radiating to the precordium It was a 
dull pan, unaccompamed by i omiting or jaundice Occasionally 
nausea was a feature, as was pjTosis .-Attacks lasted for about 
two to three weeks, and recurred at the begmnmg of the seasons 
No radiation or numbness m the left arm Occasionally some 
substemal tightness These attacks were unaccompamed by 
djspnea or fear of rmpendmg death Usually occurred four 
hours after meals Rehef was occasionally obtamed bj* food 
and soda The course had been characterized bj* an mcrease 
m the sei entj' of these attacks 

Physical Examination — Temperature 98 6° F , pulse, 80, 
respiration, 18, blood-pressure 145 90 Skm head, sinuses, 
e\cs ears and nose negati\ e Tonsils small and ragged Teeth, 
all but 5 extracted, 2 of these canous Glands negative. Heart 

\OL. S— loS 
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not enlarged and no murmurs Aortic second is accentuated 
Lungs negative Blood-vessels Radials are palpable, but not 
markedly thickened, pulse equal on both sides, rate 80, regular 
in force and rhythm Abdomen negative save for flabby wall 
Bxtreniities negative Rectum negative Ophthalmoscopic 
Physiologic cuppmg, tortuous vessels Gastric analysis Ordi- 
nary curve, one-half hour free 10, total 23, one hour free 15, 
total 26, one and one half hours free 10, total 23 No occult 
blood a^-Ray suggestive of a pathologic gall-bladder On 
May 17, 1924 a thickened gall-bladder, containmg much fine 
gravel, removed Uneventful recoveiy In July, 1924 reported 
complete rehef from symptoms 

Opimon — ^From the history and ph 3 rsical examination he 
was beheved to have cholecystitis, but rehef by food suggested 
duodenal ulcer, while the radiation of pam and moderate arteno- 
sclerosis made angma pectons possible On August 11th he 
returned because of pyrosis and precordial pam without radia- 
tion, accentuation on exerase, or dyspnea Treatment with 
belladonna and alkahne powder gave complete rehef On 
December 15, 1924 he w^as exammed by the water, who found 
the pulse-rate 96 and blood-pressure 138/90 He had been 
entirely free from symptoms 

Case n Gall-bladder Disease —Woman, fifty years old, 
admitted to the Boston City Hospital January 21, 1924, dis- 
charged February 28, 1924 

Faintly and past histories not remarkable 

Present Illness —For four years has had dyspnea on exertion 
Eight months ago had a severe attack of pain bcgmmng in the 
precordia and radiatmg down the left arm, which was diagnosed 
angma pectons by her attending physician She stated later 
that just before the attack she had eaten mordinately of French 
pastry She belched considerable gas durmg, and some between, 
attacks Often there was pain in the back The face was red 
durmg an attack In November, 1923 x-ray plates showed a 
pathologic gall-bladder 

Physical Exaniination — Obese, no pallor at any time, heart 
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rate 70 to 75, varies with respiration The left border of the 
heart is 10 cm from midstemmn No murmurs, no speaal 
accentuation of the aortic second sound There was a shght 
enlargement of the aorta Blood-pressure 172/92 Urme neg- 
ative Phenolphthalem 40 per cent Wassermann negative 
Abdomen negative except for thick wall No tenderness m 
gall-bladder region The attacks of pam occurred everj'- mght, 
bi gb up under the sternum and often radiatmg to the left arm 
Nitrogtycerin did not reheve 

We could not deade upon the diagnosis We felt that she 
had angma pectons, but were m doubt about the gall-bladder 
The long history of dyspnea on exertion and the character of 
the pam suggested the former On the other hand, there were 
few circulatory findmgs, no pallor, and the suggestive x-ray 
plates 

On March 25, 1924 Dr F H Lahey removed a “pathologic 
gall-bladder “ Late m April her husband bad an acute illness of 
several weeks, through which she nursed him and did the house- 
work too, all without undue fatigue 

January 22, 1925 Smce one month after operation the 
attacks suggestmg coronary sderosis ceased Her only dis- 
comfort IS a dull ache m chest when walkmg up grade, but never 
any sharp pam m precordia or arm The pulse is 80 and the 
blood-pressure 140/100 It is probable that this patient has 
shght cardiac insuffiaencj’-, but the chief cause of pam ongi- 
nated in the gall-bladder 

Case m — Coronary Sclerosis — A canvasser, formerly a 
bartender and prize fighter fifty-two years old, divorced 

Famtly History — Essentiallj’- negative IWfe is hiung and 
well, no miscamages Always taken cofiee, tea, and alcohol 
freely About 20 agarettes dail}' No drugs Does not re- 
member any childhood diseases Rheumatic fever m 1904 
A rare attack of tonsilhtis, but never i ery ill Generally healthy 
and a hard worker Ears, nose, and teeth normal CataracL 
m right eye discovered one j^ear ago Throat as above noted. 
Says he has had a ^tohc murmur for three years Appetite- 
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and digestion good Best weight 210 pounds (twelve years 
present weight 176 Chancroid once, no history of lues 
Present Illness Onset one and onc*haIf years ago Attacks 
of burning sensation, fulness in upper abdomen two to six hours 
after meals, not relieved by soda or food No nausea or vomit- 
fng For three or four months the pam has increased, has 
radiated to the right shoulder Morphui has been ncccssaiy 
There has also been radiation to the precordium and left arm 
The sensation down the left arm has been numbness rather than 
pain 

Physical Examtnalton — The cvamination negative save for 
cataract, a systolic murmur at the cardiac impulse area, and an 
accentuated aortic second sound No sclerosis Blood-pfessurc 
155/80 

A diagnosis of cholecystitis was made, but because of the 
precordial radiation angma pectoris was considered The pa- 
tient had several attacks which were not relieved by nitrites, but 
were definitely reheved by moiphin The pam on tivo occasions, 
though typically that of gall-bladder disease, was noteworthy 
because of the numbness doivn the left arm 

is-Ray plates suggested a “patJioiogic gall-bladder ” Blood, 
urmc, gastric contents, and stools were negative At operation 
on April 17th a large thickened gall-bladder was found without 
any calculi His surgical convalescence was uneventful and 
there were no attacks of pam In June, August, and September 
he reported to tlie clinic that the pain in the upper nglit quad- 
rant had ceased, but there was pam in the epigastrium and pre- 
cordium, on exertion Rest and nitroglyccrm relieved the at- 
tacks In August the nitroglycerin gave only temporary relief, 
so the sodium nitrite was added 

January 15, 1925 Has very marked pam in epigastrium 
when walking only a short distance No pam in arm 

This case illustrates one pomt no msh to emphasize When 
there is a strong suggestion of gall-bladder disease, even though 
angina pectoris is indicated, the patient should have the oppor- 
tunity of recoverj' by operation You have seen the advantage 
of this in Case II Many middle-aged patients have some 
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pathology of the gall-bladder, and in Case m it had probably 
but httle to do with the patient’s attadrs, yet operahon gave 
hun the benefit of the doubt If he had both conditions as a 
cause of pain the order of importance had to be reversed after 
operation One might think that the gall-bladder pam exceeded 
the angma pectoris, so that no relief was felt until morphm 
reheved the former Angma pectoris is sometimes so severe 
that only morphm gives anj- comfort. 

Case IV. Gall-bladder Disease and Coronary Sclerosis — 
A man, sixty-mne years of age, had for several years infrequent 
attacks of mdigesbon characterized by gas, distress after eating, 
and loss of appetite In the spring of 1922, while in France, he 
had a longer and more severe attack, but no defimte diagnosis 
was made In October, 1922 he had another attack, m which 
the writer saw him There was no temperature no elevation 
of the pulse, but there was distinct tenderness upon pressure 
directly below the ensiform The cardiac exazmnation did not 
differ from that of many men of his age His blood-pressure 
was withm normal Imuts, there was a blowmg systolic murmur 
over the aortic area, with shght accentuation of the aortic 
second sound, and the artenes were moderately sclerosed, but 
more important was his statement that for two years he had not 
been able to walk up a short mdme from his office without 
dyspnea and a sense of constiiction m the precordial area He 
never had pam m any site The Wassennann was negative and 
the non-protem mtrogen not remarkable 

With the cessation of the attack a bismuth senes showed a 
pathologic gall-bladder, with a doubtful shadow of calcuh. 
Smce he was agam as comfortable as ever, with fairly good diges- 
tion, he decided not to be operated upon In September, after 
a satisfactory summer, he had another attack in which he was 
seen by a physiaan, who made a diagnosis of nervous mdigestion 
The wnter saw him four days after the begmmng of the attack, 
when there was a temperature and pulse of 100, with distinct 
tenderness over the gall-bladder and hver areas The new and 
stnkmg feature was a distinct jaimdice of the scleim and sl-m 
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Operation was performed and a gall-bladder of about one third 
the normal size, free of stones, but with many adhesions, was 
removed The gall-bladder did not look unlike the ordinaiy 
appendix The patient made a satisfactory recovery except 
for a phlebitis m one leg The cardiac condition was not altered 
dunng this period Ten weeks after operation, when sitting at 
supper, he had hemiplegia with total aphasia He regained 
sufficient power to walk unassisted and could say a few words 
About three months later, while takmg a few steps m the corridor 
of the hospital, he became dyqmeic, (yanotic, and pulseless, his 
heart did not respond to stimulation, he lapsed into coma, and 
died m four hours 

Operation proved the gall-bladder diagnosis, but what about 
the coronary sclerosis? There was the suggestive histoiy, al- 
ways so important The henuplegia was, of course, of arterial 
origin, and death five months after operation was from coronary 
occlusion The diagnoses were made fairly early and the course 
of events proved them The separation of the two groups of 
symptoms was easier in this case than in some of the others 
Attacks of compression m the chest with dyspnea came on pnn- 
apally with undue exertion and were unaccompanied by mdi- 
gestion The latter was fairly good except for certam irregular 
penods, when there was accompanying epigastric tenderness 
which generally persisted for at least a week, and dunng which 
there was no perceptible change in cardiac action or suffiaemy 
I am mdebted to Dr Percy B Davidson of the Boston City 
Hospital for the clmical data of Cases I and HI 
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CASES OF CORONARY OCCLUSION, WITH RECOVERY 

Dtjring the past few years there has been an unusual mterest 
shown b}' the medical profession, and even b}’’ the laity, m the 
problem of angma pectoris and coronary disease The cause 
of this unusual mterest is twofold In the first place, the medical 
profession has become more aware of the fact that heart disease 
m Its various aspects is now the most important cause of death 
andmorbidit}’'Tnthnhichwehavetodeal This state of affairs 
is bemg emphasized through medical hterature, and even by means 
of the lay press It is gradually dawning on many physicians that 
angma pectoris is a common condition, is frequently overlooked, 
and IS the cause of many fatahties that previously were not 
understood In the second place, since the mtroduction by 
Jormesco of surgical procedures that have attempted toreheve 
attacks of angma, the problem is no longer limited to the m- 
teimsts, but surgeons throughout the world have become more 
famihar mth this cardiac disorder and have been trymgto 
select the proper patients for cervical sympathectomy, which 
has gnen rehef to a small number of patients that have been 
operated upon 

It may be proper at this point to say a few words about angina 
pectons before takmg up the mam part of this dime, which is to 
deal with cases of coronary ocdusion with recovery At present 
we are still somewhat m the dark as to the underljTng cause of 
angina pectons In general, there are two pomts of view The 
old one is that angina is caused by disease of the coronary vessels 
and that the attacks of pam are due to qiasms of the vessels 
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with temporary local or more general manition o( the heart 
muscle The more recent pomt of view, particularly sponsored 
by Sir Clifford Allbutt, is that angma pectoris is always due to 
aortitis, sclerotic, luetic, or of some other nature, and that the 
condition of the coronaries is mcidental This latter hypotliesis, 
if true, would readily explam those rare but apparently authentic 
instances of angma pectons, in which careful examination at 
autopsy fails to reveal sigmficant changes in the coronary ves- 
sels From a practical pomt of view it seems to me that one 
might take the followmg attitude toward this question It is 
reasonable to regard the mdividual attacks of angma as due to 
aortitis, the attacks themselves bemg precipitated by effort, 
chillmg, etc , but that the length of life and general prognosis of 
the condition would depend upon the health of the coronary 
arteries In other words, the transient or momentary attacks 
of chest discomfort which may go on for years may well be due 
to disease of the aorta How long the patient is going to live 
will depend on whether the coronary vessels have remained 
patent throughout this time, whether ttere have been attacks of 
coronary occlusion, and what the likehliood of such catastrophes 
happeiung in the future Tins vieivpomt is borne out by the 
fact that, except for extremely rare mstanccs, the patients who 
die of angma pectoris show that exitus follows occlusion of a 
coronary artery with resultant mfarction of the heart 

A distinction between ordmary attacks of angma pectoris 
and attacks of coronary occlusion must be clearly borne in mind 
The two conditions are different m many reflects The symp- 
tomatology and Uie physical findings arc quite different The 
treatment and prognosis are entirely different In the selection 
of cases for s3mipatliectomy it is of pnmaiy importance to 
distmguish one from the other, for, whereas there may be sound 
reasons for doing s)nmpathcctomy on patients with ordinary 
nngi nn pectons, It sccms to me that it would be worthless to try 
this procedure noth those ivho have had attacks of coronary 
occlusion, for m the latter cases tlie structural damage to the 
heart itself is too profound to warrant an operation, whicli at 
present, at least, seems only to be palhative 
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Let US, therefore, first picture an attack of angina pectoris 
so that we might be able to compare this with a s nnil ar picture 
when the coronar}’’ vessel is occluded The ordinal}’’ angmal 
patient is a man fifty odd years old, who pre^^.ousl 5 ’• had been 
very well and usually strong phj’sically, and e’ven of the muscular 
and robust type There often •will be a family histoty of -vascu- 
lar disease of one kind or another In the past history infections 
play an insignificant role A small number of them may have 
had diabetes, syphihs, gout, or chrome lead-poisomng The past 
history of rheumatic fever is unimportant, although occasion- 
ally there has been eindent rheumatic aortic insufiSaencj’- Pre- 
cedmg mitral endocarditis is very rare indeed In general one 
imght say that the majonty of cases come ■without any ^ecific 
ebologic factor In fact, ei-en hj-pertension is by no means a 
constant concomitant of angma The blood-pressure ma}' be 
anywhere from normal or subnormal to one that is extremely 
elevated The average systohe pressure of over 100 cases of 
angma pectoris I found to be 160 S 5 ’’stolic and 95 diastobc 
Sclerosis of the penpheral radial and brachial artenes would be 
marked, moderate, or absent From the above •we can see there 
IS no constant findmg m the background that •would help m the 
diagnosis 

Of much greater importance is the type of symptoms of 
which the patient complains It is of much greater value to 
mquire carefully mto the symptoms of the patient than to per- 
form any speaal test that is now known The primary’ complamt 
IS a feelmg of constnction, or pressure, or fulness, or tightness, or 
p^ in the center of the upper portion of the sternum It is im- 
portant to bear m mind that angmal pam is only’ rarely apical 
The pam below the left breast or around the mpple region is much 
more assoaated -with functional cardiac disorders, valve disease, 
or chronic myocarditis, than it is with angma pectoris The 
tyincal sternal distress m most mstances is brought on by’ effort, 
eqiecially bn walkmg up a little grade or agamst a cold -wind 
Effort combmed -with a full stomach is borne less easily’ than 
otherwise The constnction or pam m the chest need not 
radiate at all, although in many it spreads to the left shoulder 
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and down the left arm Sometimes it goes to the right arm or to 
both arms, and the pom may begm m the arms When an 
attack comes the patient will state that he becomes immobile, 
does not want to walk or move, and on resting the discomfort 
gradually passes away in a few minutes Similar relief follona 
administration of mtntes Should you be fortunate enough to see 
the patient during an attack, you will find that the pulse-rate 
remains unchanged, or rises shghtly, and the rhythm remains 
normal If you had the opportumty of makmg blood-pressure 
readings at tins time, you would generally find that the systolic 
pressure would rise dunng the spell 20 to SO mm , and would fall 
back to its normal level as the attacks subside The expression 
on the patient’s face would be somewhat set and apprehensive 
and he might appear a little pale In many instances there is 
no sense of impendmg death, this vanes considerably, depend- 
ing a great deal on the seventy of the attack, the previous fre- 
quency, and the general psyche of the individual After the 
distress has disappeared in most instances the patients feel quite 
normal They may continue to enjoy good health in the interim 
The reason that many patients and some physiaans over- 
look these sjmiptoms is because they often create the nnprcssion 
in both the patient’s and the physician’s mind that the whole 
affair is “j’ust a little indigestion'” The reason for this attitude 
IS that the patient will often expenence relief when he finds it 
possible to raise a little gas from his stomach He may insist 
that he has no pam, but merely eapenences a fulness behmd his 
sternum, and that if he could only raise up some wmd this 
feehng of pressure would disappear We must, however, be on 
our guard for any feeling of indigestion that comes on following 
effort If we keep this m mind, we will properly diagnose many 
such cases, and there will be fewer patients reported as dying of 
acute indigestion I believe that we will be closer to the truth 
if we hold that all patients who die suddenly of acute indigestion 
suffered from angma pectons and the accompanying coronaiy 
sclerosis In the milder form of this complaint the true state 
of affairs can only be ehated by the most careful questioning 
When I say mild foim I merely mean that the symptoms may be 
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mild WTienever the diagnosis of angma is made, the seventv 
of the disease and the general prognosis does not necessarily 
depend upon the degree of discomfort that the patient has had, 
but upon your general estimate as to the health of the coronary 
vessels A patient who walks mto j^our office complammg of 
only mild sternal distress may be dead withm a week, for, al- 
though the symptom is mild, the condition is grave 

Let us now contrast the above with the findings that are 
presented when a patient has an attack of coronarj’’ occlusion 
Let us picture a man of fifty-five, lookmg strong, muscular, well 
for many years, who has for the previous year complamed of a 
htde tightness m his chest on hurrying Either after some effort 
like walking on a golf course, or even while perfectly qmet m bed, 
he IS taken with a very severe attack of pam m the center of his 
chest, cnishmg in character, with or without the customary 
radiation He qmckly knows that this attadc is different from 
any he has eier had He becomes prostrated, may actually 
famt, but IS more apt to be m a state of moderate collapse or 
shock. He becomes pale and ashen m appearance and cold 
perspiration breaks out on his skin The customaiy rehef that 
he previously expenenced from mtroglycenn is not obtamed 
even if several tablets are taken Amyl mtnte, if tried, fails to 
give him rehef The physiaan is apt to give morphin, but it is 
astoimding that h gram or more may only diminish the discom- 
fort shghdy The pam, instead of letting up m minutes, will 
last for hours or a day or more 

Let us assume that W'e know the pre\nous blood-pressure of 
this patient to have been 180 mm systohc Durmg the course 
of the first several hours foUowmg the attack a fall m pressure 
would be noted This may be sudden or gradual WTien first 
seen the readmg might already be 120, and later it may fall to 
as low as 90 In other words, with this attack there has been a 
marked fall in pressure, while durmg the attacks of ordmary 
angma pectons the pressure, although occasionally r emainin g 
unchanged, is mudi more apt to nse durmg the attach Another 
important difference is m the actual heart rate After the attack 
of coronarj' occlusion the heart rate would be found to be acceler- 
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ated, and it will remain constantly rapid for some days, from 
90 to 120 With the ordmaty angmal attack the rate is more 
likely to be slow, around 70 per minute The pulse is small and 
thready Listening over the heart the sounds have a tic-tac 
quality or are very distant Not infrequently tlic first heart 
sound at the apex is practically" or completely inaudible At 
tunes a gallop rhythm will be heard This again is in striking 
contrast to the auscultatory findings in ordinary angina, where 
the heart sounds may be essentially normal Exammation 
of the lungs in most mstances shows the presence of rdles at the 
bases of the lungs, and occasionally there may be evidence of 
generalized edema of the lungs The liver, in the course of a 
short time, may become engorged and even tender The follow- 
ing day the blood may show a considerable leukocytosis, from 
15,000 to 30,000 white cells A temperature of 100® or 101® F 
is generally found A slight icteric tmt may be present m the 
sclera as the result of the hepatic congestion 

At this point It IS well to bear m mind that the entire picture 
may simulate that of acute surgical abdomen, for, not infre- 
quently, the fulminating pain is located not in the chest, but in 
^e upper abdomen, like that seen in an acute pancreatitis, 
ruptured gastnc ulcer, or gall-stone colic There may be, in 
addition, nausea and vomiting The differential chagnosis 
becomes particularly important when you recall that a leuko- 
cytosis and a temperature of 101® F or thereabouts often develops 
as a result of infarction of the heart These findmgs, together 
with spasm, tenderness, and pain m the upper abdomen, the 
questionable jaundice, and the shock, all fit in so well with the 
diagnosis of acute surgical abdomen that occasionally tlicsc 
patients are operated upon by mistake 

There are a scries of events that may develop following such an 
attadc death may be instantaneous or come ivithm several hours, 
or the patient may hover in rather a desperate condition, but grad- 
ually improve At a moment when you thmk the patient is no 
longer m danger, even when ail symptoms have disappeared, sud- 
den death may ensue ^Vhcn we keep in mmd the pathologic 
changes taking place in the part of the heart muscle that was sup- 
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plied by the occluded coronarj’’ artery "ne can readily understand 
the events that are being detailed The inf arcted area may soften, 
and although the circulation seems to be doing satisfactorily, 
sudden exitus may occur m the second week of this illness The 
cause of sudden death commg at tbs time is a rupture of the 
infarct, with resultmg hemopencardium The internal surface 
of the ventnde (it is almost always the left ventnde) under- 
lymg the infarcted area develops a mural thrombus If the 
thrombus remains adherent and firm, at least temporary re- 
cover}' can take place Parts of this thrombus, however, fre- 
quently become dislodged and result in hemiplegia or emboh of 
the penpheral organs The process may extend over the m- 
farcted area outwardly and involve the pericardium WTien 
this happens over the antenor portion of the heart a localized 
pericardial fnction-rub may be heard Tbs, when present, we 
generally find durmg the first few days Under favorable 
circumstances healmg of the entire injury may occur, with com- 
plete recover}' of the arculabon It is espeaally with tbs latter 
group of patients that I am concerned m tbs discussion, and I 
want to emphasize that there are numerous instances of infarc- 
tion of the heart follovsing coronary ocdusion that result in 
recovery and that the patient often returns to fairly active life 
for some years It is because of this possibihty that the care of 
patients suffermg from coronary ocdusion demands our most 
careful attention, for the difference betw een proper and improper 
treatment may mean the difference between death and some 
years of usefubess 

Case I — ^The patient was a man of fifty He had always 
been well, strong, and vigorous workmg verj' hard, and mdulg- 
mg m a great deal of strenuous physical exercise Two years 
before he was first seen he had a %'iolent streptococcus infection 
of the hand and was extremely sick m bed for ten weeks On 
April 7, 1923 he was awakened from sleep with pam m the lower 
sternum, wbch did not radiate The pam was of a pressure 
character and lasted about half an hour It subsided just 
before motphm was to be giien by bs phj'siaan After that 
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there were several shorter and milder attacks, coming aithout 
effort He felt tliat eructation of gas would give him relief from 
tills discomfort There never was any indication of dyspnea in 
tlic past history and tlicrc was none assoaated with this attad 
Examination that forenoon showed a vigorous, plctlioric 
looking individual The blood-pressure was ISO systolic, 110 
diastohc ' No pulsus alternans The heart was not enlarged, 
left border, by percussion and palpation, 13 5 cm to the left of 
the midline, right border 4 cm to the right Heart action was 
regular, 90 to tlic mmute The first sound was of good quality 
No murmure were present The aortic second sound was 
slightly accentuated and there was no gallop rhythm The 
lungs were dear throughout The liver was not enlaigcd or 
tender There was no peripheral edema The radial and 
brachial arteries were slightly sderosed The unne c\amma- 
tion was as follows Yellow, dear, acid, spcdfic gravity 1018, 
very slight trace of albumm, and no sugar The sediment 
showed numerous white blood-cells and no casts Electro- 
cardiograms taken tliat mornmg showed a normal heart mechan- 
ism There was evidence of considerable left ventricular hyper- 


trophy, but the ventricular complexes were essentially normal 
The 1 waves were upright m all leads He was considered to 
have angma pectoris and was told to go to bed, to reduce his 
weight, and to dimmish his salt and protein intake in his food 
Nitroglycerm was to be used freely for attacks of chest pain 


Two days later he was taken with violent clutching pain in 
tlic manubrium, lastmg from 9 P M to 2 30 A m During this 
spell he received five subcutaneous injections of IS mgm of 
morphm sulphate Nitroglyccnn was tried at this time, but 
gave no relief whatever lie presented the appearance of 
collapse He perspired profusely and was very pale The 
pulse was small, rapid, and regular, 120 to 130 to the minute 
After 2 30 A M the severe pam subsided, but tlicre remained an 


ache m the chest and the patient slept m short naps Twenty- 
four hours later he was much better, the color had unproved, 


but the pulse remained small, rapid, and regular, 120 to the mm- 
ute At this time a temperature of 100° F developed, n Inch 
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persisted for forty-eight hours, and there was an occasional 
extrasj^stole heard on auscultation over the ape^ A week 
after the attack the pulse was still rapid and regular, 110 to the 
minute At no time n as a pericardial fnction-rub heard 

On Apnl 16th he had a severe pam in the left flank, 
radiatmg to the left leg and slightl 3 ’ to the gemtals It was 
sudden m onset, "without any abdommal distention or discomfort 
The pam lasted tn o da 3 *s and then passed awa 3 '- At this time 
the urme showed a great man 3 ’^ red blood-cells and a rare 
cast From then until April 25th the patient seemed to be 
domg satisfactonl 3 ', -but on this latter da\' he had an attack of 
marked collapse and was almost pulseless The bod 3 * w'as cold 
and he presented a picture of profound shock There was no 
pain associated w^th this spell, but a sensation of extreme weak- 
ness After this he fell asleep, and on the next da 3 - was much 
better From then on he steadil 3 ' improved He was kept 
perfectl 3 ’ qmet m bed until June 7, 1923 Durmg all this time 
the heart sounds were somewhat distant, but there never were 
any murmurs The patient was slowty allowed to get out of 
bed and he graduaU 3 ’’ returned to his normal actinties For 
the past one and one-half 3 ’"ears he has been practicall 3 ' free from 
S3’mptoms, and now for twehe months has been constant^ at 
work, although he does not undertake as much as formerty 
At present exammation shows almost identical findmgs in the 
heart as compared to those present before the attack except 
that the heart sounds are slightl 3 '" more distant Blood-pressure 
IS now 130 s 3 'stohc, 85 diastohc Electrocardiograms taken 
June 1924 show a change from an upnght to an inverted T wave 
m Lead 1 The amplitude of the mitial phase of the \ entncular 
complexes is smaller in all leads than the 3 ' were before the attack 
of coronar 3 closure 

Discussion — It IS perfectl 3 * clear that this patient w as suffer- 
ing from angma pectons and that two da 3 -s after he was first 
seen he had an attack of occlusion of the coronaiy^ vessel, with 
the resultmg infarction of the left lentnde The increase m 
pulse-rate, the fei er, the failure of the pam to respond to mtro- 
ghcenn, and e\en to morphm, the decided fall m blood-pressure. 
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the long duration of the pain, all point to coronary closure and 
not to an ordinary attack of angina pectons Seven days after 
the attack, when pain developed m tlie left Hank, assoaated \nth 
hematuria, an infarct of the left kidney must have taken place 
Tills IS readily explained when we think of tlie pathology that 
IS going on inside the heart A thrombus forms witliin the cavity 
of the left ventncle at the side of the infarcted area in tlie heart, 
and emboli may result from bits of tissue that can easily free 
tliemsdves from this tlirombus It is somewhat a matter of 
chance as to whether such emboh eventually occlude cerebral 
vessels with resulting paralyses, or arteries in the limbs tliatmay 
produce dry gangrene, or whether they locahze m the mtcmal 
organs It is interesting that as recovery took place the patient 
thereafter mamtamed a lower ^stohe blood-pressure than before 
the attack, m fact, for a year and a half, it has never been higher 
than 130, whereas, previously, it was found to be 180 Another 
significant change was that seen m the electrocardiograms 
The T waves, which previously were upright in all leads, are 
now directed doivnward m Lead 1, and the initial ventricular 
deflections (QRS waves) are now smaller m all leads tlian before 
tlie attack As the patient was m his home during the acute 
illness, no traangs were obtained at the critical stage of the 
disease It is important to bear in mind tliat tins patient has 
been m e\cellent health following this attack, working all the 
time, and is free from anginal symptoms, probably because the 
heart now maintains a lowered blood-pressure 

Case n — The patient is a man aged forty-three, who was 
first seen June 3, 1923 He complained of substemal distress of 
a few months’ duration 

Family Bistory — ^Father died at seventy of angma pectons 
There were several aunts, uncles, and grandparents who had 
vascular disease and died of shock 

Fast Eislory — ^The patient has always been well, strong, 
and very active He was always athletic and both played and 
worked very hard There were no important acute infections 

Present Illness — ^For several months the patient had not felt 
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qiute n^t He bred easily and nobced some shorbiess of 
breath In February, 1923 he developed a neunbs of the right 
shoulder and arm, ■which n as very boublesome and laste'd about 
two months For two months he nobced a shght uncomfortable 
feelmg below the upper sternum, commg on after effort In 
May, 1923 his systohc blood-pressure was foimd to be 180 At 
that bmp the heart sounds were normal and there was a shght 
blo'wmg systohc murmur all over the precordium The unne 
was negative Although he rested dunng the entire month of 
May, he sbll was bouhled •with a moderate amount of d 3 'spnea 
and substemal constncbon on walkmg The sternal distress 
would always be reheved by taking mbogl}’'cerm On June 3d, 
when I first saw him , exammabon of the pabent was enbrely 
negabve except for the finding noted above A Srj'stolic murmur 
was heard all over the precordium Blood-pressure was 160 
systohc, 100 diastohc The heart rate was between 60 and 70 
and was perfectly regular The Mtal capaaty of the lungs was 
3300 c c , and the electrocardiograms were essentially normal m 
every respect He was put to bed for absolute rest and placed 
on Karell diet for a few days This was mcreased to “hght 
diet” thereafter The followmg ten daj's he received 1/10 
gram digitahs three tunes a day Later diurebn, 3/10 gram, 
three tunes a day was also gi\ en Despite the fact that he was 
constantly in bed he continued to ha\e a shght uncomfortable 
feelmg m the sternum not unlike those that pre^^ously came 
on after effort The pulse was constantli’ regular, about 70 to 
the minute, and the blood-pressure fell to 142 sj^stohc and 95 
diastohc 

On June 24, 1923, at 5 30 p m , he was sudden!}’- taken ■with a 
terrific attack of substemal dutchmg pam, which radiated to 
both arms This was accompamed by pallor, cold sweat, and 
the appearance of shock He was given four tablets, 1/100 
gram of mtroglycenn, m qmck succession, without any effect, 
15 mgm of morphm were given subcutaneously, and m about 
three-quarters of an hour the pam subsided shghtly The heart 
became somewhat irregular, but the exact tj-pe of irregulanly 
remained obscure About one hour later the pam mcreased, anfi 
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another dose of IS mgm of moiphin was given He became 
drowsy and slept m naps At 10 p m a third dose of IS mgm 
was given At 8 p m the heart rate was 84 and there were 
occasional extrasystoles The sounds of the heart were of fair 
quality At 10 30 p m the rate rose to 1 14 

The following day the general appearance of the patient 
seemed poor He vomited several times The heart rate ranged 
between 1 10 and 120 The white count of the blood was 15,400 
On the evenmg of the 25th the temperature rose to 99 2“ F 
The patient felt extremely weak and had a very anxious appear- 
ance Durmg the day he had to be catheterized, and in the 
evenmg a distmct gallop rhythm was heard at the apex On 
June 26th the patient complamed of some dyspnea The 
respiratory rate was around 30 and periodic The heart rate 
was 114 to 128 He complamed of distress below the right costal 
margm His liver was just palpable and tender to pressure 
There was definite Cheyne-Stokes' breathmg No pericardial 
or pleural fnction-rub could be heard The heart sounds nere 
distmctly more distant He complained of slight distress around 
the apex of the heart, which was not relieved by nitroglycerin, 
m fact, the only medication which seemed of much use ^\as 
morphm At vanous times the heart rhythm was found to be 
irregular There were sudden changes m the rate, due to short 
runs of rapid, irregular beats On June 29th the Cheyne- 
Stokes’ breathing was still found to be present There had 
been considerable abdommal distress and durmg that day the 
patient was quite irrational The heart showed signs of partial 
block, with sudden changes in rate, from 86 to 130 or 140 The 
followmg day more marked sudden changes in rate were noted, 

58 to 128, from minute to minute 

Durmg the first week m July the patient slowly improved in 
general appearance, although frequent irregularities m the heart 
mechanism were noted The systolic murmur, winch had be- 
come practically maudible durmg the early days of this attack, 
became louder and louder At no time was a pencardial fnction- 
rub heard Frequently the heart sounds had a definite gallop 
rhythm The temperature rose to 100° F on June 26th and 
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remained around 100 4° F for a few days thereafter, gradu- 
ally retummg to normal around July 5th On this latter day 
the pulse was 90 and a week later it ai’eraged 80 During the 
first week following the severe attack of collapse there was a 
good deal of difficult}' -with the bowels, distention was most 
troublesome This gradually cleared up The blood-pressure 
•which was around 140 si'Stolic before the attack, was foimd 
to be 95 systolic and 75 diastohc on June 27th During 
the foUowmg three "weeks it slowly rose and averaged toward 
the end around 104 systohc and 65 diastohc The s}stolic 
murmur became more audible and was heard both at the apex 
and the base The patient gradually became free from all chest 
distress and no longer complamed of di'spnea He remained 
in bed for eight weeks after the attack and then was gradually 
allowed to get up 

In the fall of 1923 he resumed his ordmarj* acti\'ities, although 
he has ner er been able to work as hard as formerly He becomes 
more easily short of breath He defimtdy states that he has 
never had any sternal oppression durmg the year and a half 
since he left the hospital He notices an occasional skippmg of 
the heart-beat and a fluttermg sensation over the precordium 
He has taken no medicme his strength has gradually mcreased, 
so that at present he plays nine holes of golf ■without any appreci- 
able distress On December 10, 1924 the blood-pressure was 
found to be 122 systohc and 84 diastohc The vital capadty 
of the lungs was 2850 cc The heart was shghtly enlarged 
12 cm to the left of the nudhne, 1 cm outside the mpple Action 
■was regular, 78 to the nunute Heart sounds were defimtely 
distant The first sound at the apex was particularly mufiled 
There "w as a famt sv'stolic murmur at the apex There was no 
gallop rh}thm and no pulsus altemans There were no signs 
of congestion m the lungs, hver or extremities 

The electrocardiograms went through some ver}’ mterestmg 
changes They "were essentially normal on June 1 1923 This 
nas before the attack On June 2Sth four dav's after the 
attack, they showed a shght delaved conduction of impusles 
from auncle to ventricle This was at the tune parbal heart- 
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block was occasionally detected on auscultation The ampli- 
tudc of the initial phase of the ventricular complex (QRS waves) 
became diminished in all three leads The T waves were 
diminished in height in Lead 1 and became inverted in Leads 2 
and 3 On October 10, 1923 the electrocardiograms showed 
further clianges The amplitude of Uic QRS waves became still 
smaller Smcc then repeated tracings show a gradual improve- 
ment, in that now (December 5, 1924) the T waves have become 
agam upright in Leads 2 and 3, although m Lead I they are 
still slightly depressed, whereas in the original tracing they were 
upright 

Discussion — ^This patient had typical angina pectoris On 
June 24tli he suddenly had an attack of coronary occlusion with 
mfarct of the heart Most of the characteristic features were 
displayed and in many respects were identical to those described 
and discussed in Case I Here tlic heart irregularity tliat de- 
veloped shortly after the attack was due both to cKtrasystolcs 
and partial heart-block, whereas in Case I only extrasystolcs 
were noted I have seen one instance of complete heart-block 
with a ventricular rate of 28 in a fatal case of this disorder In 
Case II tliere was no evidence of embolic phenomena 'ihls 
case also illustrates that recovery may be very satisfactory even 
after such a grave illness, and that with a lowered blood-pressure 
the patient may remain free from tyincal anginal attacks 

Case III — 1 he patient is a business man, aged forty-three, 
whose main complamt when first seen (March 23, 1924) was 
pain in the center of the chest and left arm 

Prescttl Illness — ^Until a few days ago the patient was in 
excellent health He had never noticed dyspnea on exertion 
or any discomfort in his chest He has been recently pkiymg 
36 holes of golf daily witliout discomfort Two days before he 
was first seen, after a brief, quick walk, he suddenly began to 
perspire and felt a severe pam at tlic apex of his heart, which 
continued for a lialf-hour He got a taxicab and returned 
home from his office flic pam was shglitly relieved by rubbing 
tlic epigastrium At this time there was no feeling of tightness 
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He took a t^rink of whisky and heldied up a good deal of gas 
One-half horn: later he lomited and the pain was rdieved 
After this there was a feehng of pressure under the sternum as 
if there was a ball of gas there that could not get up or down 
On readung home there developed a rheumatic pain the left 
arm The pressure pam m the chest and arm lasted contmu- 
oush' for eight to ten hours The pam m the chest disappeared 
before it did m the arm The followmg day he vomited twice 
and all day he felt rather weak Nitroglycerm did not reheve 
the pam, and it was necessar}' to gi\ e him two mjections of | 
gram moiphm The day followmg the attack his temperature 
was 100 6° F and the pulse was 110 During this daj' he had 
a short attack of auricular fibrillation, lastmg about one hour 
Previous to this the heart was regular, with an occasional extra- 
s}-stoIe The blood-pressure on the first daj- of the attack was 
130 systohc and the next day it was 118 ^'stohc. 

Past History — ^No previous historj’- of pneumonia, Ij-phoid 
fever, rheumatic fever, or chorea. No past operations He 
has alwaj's been a big eater His weight has been constantl}' 
at 175 pounds 

Family History — One unde died of angma pectoris One 
aunt has marked vascular hypertension ^lother is hvmg at 
the age of sixty-five and has marked arteriosderosis Father 
died at fift^* of pulmonary tuberculosis, but had extreme arterio- 
sderosis for years before he died 

Physical examination March 23, 1924, two days after the 
attack Blood-pressure was 112 ^'stohe, 84 diastohc Pulse. 
114 Temperature 99 6° F The pabent was lying flat m bed 
somewhat apprehensne The lungs were normal throughout 
The abdomen showed no masses or tenderness The h^r and 
spleen were not felt The heart was not enlarged on percussion . 
left border 12 cm to the left of the midhne Acbon was regular 
^n occasional premature beat was present There was no gallop 
rh\thm There were no murmurs No pericardial fnebon- 
rub could be made out There was no pulsus altemans There^ 
was no peripheral edema -At this bme the pabent was com- 
plammg \er\* little He looked shghtly pale othermse there 
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was nothing very striking on eviminalion On Uie following 
day the pulse was 108, temperature 99 6° F, blood-pressure 112 
systolic, 78 diastolic, and there was a definite pulsus alternans 
A presystolic gallop rhythm could be heard over Uie precordium 
The white blood-count was 16,800 cells Ihe unnc was amber, 
turbid, acid, speafic gravity 1020, slightest possible trace of 
albumin, and no sugar Sediment showed an occasional hyaline 
cast He had a fair night and really felt quite well In three 
days the temperature reached normal and the pulse gradually 
fell to 80 Respiration was not significant He was kept 
absolutely flat in bed, receiving morphin freely to keep him 
quiet After several days tins was changed to veronal Ihe 
blood-pressure fell gradully during the first w'cek to 94 systolic, 
68 diastolic During the following month this slowly rose to 1 10 
systolic, 75 diastolic At no time was a pericardial fnction-rub 
ever heard The gallop rhythm, which previously was quite 
definite, disappeared, and the pulsus alternans also disappeared 
as the heart rate slowed The phthalein kidney function test 
showed 85 per cent excretion on October 16tli At this 
tune the urine showed a rare hyaline and fine and coarse brown 
granular cast, also a rare white and red blood-cell He was 
given diurctm 0 5 gram tivice a day, from October 12tli to the 
1 8th A possible difficulty with the bowels was anticipated by 
giving him liquid petrolatum, 15 c c every night and 5 to 10 c c 
of fluidextract of cascara eveiy morning 

Electrocardiograms taken March 24, 1924, the day he came 
into the hospital, were normal except that the T waves began 
on the down stroke of the R wave at a point before it reached 
the base line This is the type of change in electrocardiograms 
which occurs early in mfarction of the heart, and which, when 
present, is a valuable point in the diagnosis One w'cek later 
the curves had changed so that the T waves ivere sharply in- 
verted in Lead 1 and upright m the other two leads Electro- 
cardiograms, repeated Apnl 17, 1924, were essentially the 
same as tliesc latter ones August 7, 1924 further electrocardio- 
grams were taken and showed further changes The T waves 
m Lead 1 again became slightly upright The T waves m the 
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other leads were ako upnght The last heart tracing, taken 
December 5, 1924 showed begmnmg signs of left ventricular 
preponderance which prenousl 3 ' were absent 

The patient was kept m bed for about two months and 
gradually allowed to resume actinties For the last seven 
months he has been attendmg to his busmess constantly and 
has been essentiaUj' free from pam m the chest There has also 
been no djspnea He has taken practicallj' no medicme and 
feels qmte well, and m addition to his routine ofiSce work he 
plaj's nme to eighteen holes of golf rather frequently During 
the past SIX months the first heart sound as heard at the apex 
has dimimshed shghtlj- m mtensit}* A moderatelj* loud sj'stohc 
murmur has gradually developed at the apex The blood- 
pressure on December 5 1924 was 12S sj'stohc, 90 diastohc 
No gallop rhythm or pulsus altemans could be made out Vital 
capaatj’ of the lungs was 3750 c c 

Dtsciisstott — ^It is perfectl}' dear that on March 22d the 
patient had an attack of coronaiy' dosure, with resultmg infarct 
of the heart The picture m this case, as m the prenous two, 
IS qmte tj-pical The chest pam lasted for twelve hours It 
did not respond to mtroglj cerm A gradual fall m blood-press- 
ure took place from 130 to 94, a sbght fe^er and leukocytosis 
del eloped, and the electrocardiograms show ed the changes that 
are rather charactenstic of this condition Nausea and vomitmg 
occurred dunng the first few daj-s of the illness, and it is well to 
remember that these and ei en more striking abdominal features 
are not at all rare, and should be properlj’ appraised m patients 
w here the question of surgical exploration for an acute surgical 
abdomen is bemg considered One unusual feature m this case 
IS the absence of a precedmg historj' of angina pectons, for onlj* 
rarely is mfarction of the heart the first mdication that the 
patient has senous heart disease It is also interestmg that 
this patient has remamed free from chest pain e\er smce the 
attack and sj-mptomatically has done ^er 3 well At present he 
considers himself in excellent health 

Case rv — ^The patient is a clergyman, aged fortj -nme, first 
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seen June 22, 1924 His main complaint was pain in the ster- 
num 

Present Illness — ^Tuenty-eight hours before being seen tlic 
patient was taken with a peculiar feeling in both nipples This 
awoke him from sleep He tried to walk it off, but inthout 
success He could not eat his breakfast On gettmg up and 
about that mornmg the pain grew worse, and at 1 P ir that 
day he was in such discomfort he could not take his clothes 
off He felt cold and clammy, but yet was walking around, 
xStt gram of nitroglycerin w'as given under the tongue at this time, 
with considerable rehef, but one-half hour later the pain returned 
as severely as ever Another 1/50 gram of mtroglycerm gave 
shght rehef, but agam the pain returned Dunng tlie afternoon 
he vomited This time he received ^ gram morphm and 3 doses 
of J gram each dunng tliat day About tw'elve hours after the 
attack began the pain let up completely, and there only remained 
a shght sense of soreness He slept from Up m to 4 a m that 
first night 

The past history was unimportant as far as acute infections 
were concerned The patient ivas ahvays a vigorous and pleth- 
oric t 3 Tpe of mdividual On careful questioning it w'as learned 
that for several months he noticed a graspmg and constricting 
feelmg m the midsternal region on hurrying and on climbing stairs 

On exammation at 2 P m on June 22, 1924, that is twnnty- 
eight hours after the onset of this attack, he was found Ij'ing 
flat and comfortable m bed without any apparent distress 
There was a httle aching sensation m the center of the sternum 
Examination of the heart shoived almost maudible heart sounds 
The rate was 127 and regular Abdommal exammation w'as 
entirely negative There w’as no liver tenderness There w'as 
a definite gallop rhythm The size of tlie heart w'as not well 
made out No apex impulse could be felt, No murmurs were 
heard Blood-pressure at this tune was 140 systolic, 108 dias- 
tolic The day prenous it was 160 systolic, 110 diastolic, and 
one year before it w'as 170 systolic and 130 diastolic Ihc lungs 
were dear throughout There was no peripheral edema No 
pulsus altemans was made out Temperature 101 8° F rcctaIJ> 
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On the following day the nhite blood-connt was 30,000 Unne 
spedfic gravity 1027, aad trace of sugar, and a shght trace of 
aJbiunm Sediment showed man}’- leukocj’-tes, a few fine gran- 
ular and hyaline casts and a few fresh red blood-cells Bile was 
absent 

The patient was diagnosed as ha\mg infarct of the heart with 
coronarj’ ocdusion, and nas treated with absolute rest j\Ior- 
phin was given hberall}*, but no digitahs w as used He remamed 
free from pam The pulse-rate contmued around 120 for about 
SIT days, although occasionally rates of 55 to 60 were observed 
It IS qmte possible that at this tune the patient was havmg a two- 
to-one heart-block or extrasi’Stole commg everj’- second beat that 
did not reach the wnst Durmg the following week the pulse 
graduall}' slowed to 80 or 90 There was an irregular fever 
rangmg from 99“ to 102“ F durmg the first ten da}’-s, which 
gradually quieted down Two days after the attack a l^qiical 
pencardial fnction-rub was heard over the midstemum, not 
particularly well heard at the apev On June 2Sth thepen- 
cardial fnction-rufa was still present The heart rate was in 
the vicimt}’ of 120 and a famt sj’stolic murmur w'as heard at the 
apex No pulsus altemans A moderate number of rSles were 
heard at the base of the nght lung The blood-pressure, which 
previously was 140 sj stohc, 108 diastohc, gradually fell to as low 
as 90 systohc on the 25th and 26th, then rose to 114 sj-stohc, 
92 diastohc on June 28th The unne contmued to show the 
shghtest possible trace of albumm, normal concentration, an 
occasional hyahne and granular cast, with frequent leukocj-tes 
and rare red cells The sugar m the unne which was present 
at the begiiming disappeared 

WTien he was seen on July 28th, that is, five weeks 
after the attack, he had been m bed all this tune and was feehng 
qmte w ell The blood-pressure was 110 53'stohc and 90 diastohc 
The heart sounds were quite distant No pericardial fnction- 
rub was present There was a defimte constant tagemm}', 
everj’ third beat being an extrasj-stole The patient remamed 
under complete rest in bed for eight weeks and then was grad- 
uallj' allowed ^to get up He had an uninterrupted com ales- 
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ccncc, felt quite well all this time, and on October 3d he ^\as 
walking an hour at «i time, showing no discomfort or fatigue 
riicrc had been no chest pain whatever Physical examination 
on this day showed blood-pressure 124 systolic, 86 diastolic 
1 he heart was made out slightly enlarged, 1 cm outside the 
nipple The apex impulse, which could not be felt, was now 
present, but feeble Ihe heart rate was 88, action absolutely 
regular Sounds were almost inaudible '1 he first heart sound 
could not be heard at all, either at the base or at the apex, i\ith 
the patient lying down or sitting upright No murmurs could 
be heard Lungs were clear 'J here was no edema No pulsus 
aiternans 'I he vital capacity of the lungs was 4300 c c Weight 
201 jiounfls Height 6 ft Electrocardiograms, which were 
taken at this time and which were the only ones obtained, 
showed one sinking feature The ventricular complexes in all 
three leads were unusually small in amplitude Similar curves 
I have noticed in several other patients who hax'c come to autopsy 
and showed occlusion of the coronary artery with infarct of the 
heart Up to the present time the patient has remained free 
from symptoms and feels almost as w’ell as nonnally 

Discussion — '} he course that tins patient ran is also quite 
typical of infarct of the heart There w.is a marked fall in 
blood-pressure from the previous normal level of 170 systolic to 
90 as a result of the attack, followed by a slow recovery to 1 10 
I’lie temperature, the elevation of pulse-rate, .ind pcricarrlial 
fnction-rub, and white count arc all characteristic of this syn- 
drome In this case irregularity of Uic heart beat in the nature 
of frequent cxlrasysloles also developed Sugar was found in 
the urine during the first few days of the attack I Ins fc iturc 
has been noted in several other similar cases, occasionally in 
appreciable amounts, but always was transitory It was first 
considered by his physicians that this atUick was the first evi- 
dence of vascular disease, but on careful questioning a tyi>ical 
story of angina pectoris of three months’ duration w'as elicited 
The patient has remained free from sternal oppression, which 
W'as present for scx’cral months before the attack, ever since 
This iirobably is related to the fact that he now carries a lower 
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blood-pressure The recovery has been most satisfactory in 
e\ erj' respect 

Case V —The patient was a salesman aged thirty-six His 
chief complamt was pam m the heart 

Present Illness —Five j-ears ago he had an attack like the 
present one only much milder Since then there haie been 
occasional spells of chest distress, commg on after sudden effort 
like lif ting or runnmg He was first seen July 31 192-i Three 
days pre\nousIy, nhile reading a paper, he was suddenly taken 
mth an agonizing pain which started near the left mpple and 
spread to both shoidders and arms He felt as if somethmg w ere 
grippmg his heart This pam lasted five hours until moiphm 
was administered The patient described the pam as hanng 
been “terrible” For three days follownng this the pain was 
still present, although much milder He had not slept for three 
nights At the onset he became wnnging wet with the agony 
of the attack, and he thought that his end had come Dunng 
the day he \omited once without rehef 

Past Bistor\ — ^Durmg his j outh he had pneumonia ti’phoid 
fe\er, and malana No rheumatic fever or chorea He had 
Neissenan infection many \ ears ago 

Family History — ^Mother died at forty-nme of cancer of the 
uterus Father died at fifty-one of influenza One brother 
and sister Imng and well None dead Wife hMng and well 
No children 

Physical Examination (Jul> 31 1924) — ^The patient was 
well de\ eloped Weight 160 pounds height 5 feet 10 inches 
Pupils equal circular and react normally Pulses were equal 
Lungs were normal throughout Abdomen was negatne No 
peripheral edema Deep reflexes were normal The heart was 
not enlarged The action was regular No murmurs were 
present No pulsations were seen at the base of the heart 
Blood-pressure 100 s\ stolic, 75 diastolic Temperature 99 S° F 
Pulse 96 Penpheral artenes not sclerosed \ ital capacitj of 
the lungs was 3850 cc The patient had to walk to the office 
for this examination where electrocardiograms were taken 
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They were fairly characteristic of infarct of the heart The T 
waves in Lead 1 rose from the QRS complex at a point 3 mm 
above the base hne 

The patient was sent to the hospital for a complete rest m 
bed There it was found that the Wassermann reaction was 
positive, and a^-ray exammation of the heart showed some 
enlargement of the first portion of the aorta, extending back- 
ward, which appeared to be almost a sacculation The patient 
was regarded as suffering from luetic aortitis and mfarct of the 
heart from coronary occlusion The pam quickly disappeared 
during the first few days of rest and the blood-pressure contmucd 
low It was constantly at the level of 110 s)^tolic and 70 
diastolic He was given potassium lodid and mercury, first 
mtramuscularly and later m the form of blue mass, which was 
rubbed daily over vanous parts of the body There was a slight 
temperature of about 100° F for a few days, and this gradually 
disappeared The pulse-rate fell from 100 to the vicmify of 70, 
and the white blood-count, which was 14,500 on admission to 
the hospital, returned to normal A lumbar puncture was done 
September 3d This was found to be normal 

Repeated electrocardiograms showed the peculiar changes of 
the T waves on August 4th, and about a week after the onset of 
the attack they became sharply upright m Lead 1 and inverted 
m Lead 3 in contrast to the opposite directions taken by the 
T waves previously Other electrocardiograms taken two 
months later showed that the T waves eventually became 
sharply inverted in Lead 1 and markedly upnght m Lead 3 
The convalescence was uranterrupted and after a long rest 
period in bed, dunng which time no digitahs was given, and m 
fact, no mtroglycenn was needed, the patient gradually returned 
to his activities and has continued m very satisfactory health 
ever smce At present he has no chest pam whatever The 
heart shows no murmurs or enlargement The action is regular, 
rate is 80 The blood-pressure is 110 systolic, 70 diastolic, and 
the vital capaaty of the lungs is 4075 c c 

Here is an mstance of mfarct of the heart commg m a com- 
paratively young person This would immediately make one 
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suspect an underl}Tng luetic process which was confinned by 
frequent Wassermann tests I think it is highly inadiusable to 
treat such a patient with intravenous salvarsan Instead he 
has been gettmg mercury and potassium lodid and has done 
splendidly It is also interestmg that with the low blood- 
pressure that he now mainatms he is free from the discomfort 
m his chest that prenously used to come on effort 

SUMMARY 

Attacks of coronary* closure are not uncommon, and can 
easilj’’ be recognized by the ph3'Siaan with no other means than 
what he has constantlj* at the bedside Thej- must be clearly 
differentiated from the more ordmary attacks of angma pectons, 
as the prognosis and treatment of the two conditions are qmte 
different It is important to bear m mmd that recover3’- fre- 
quentlj' occurs and that patients are even restored to their 
active duties The aboie S cases illustrate most of the impor- 
tant chnical features that occur, and the stnkmg constant^*^ of 
some of them render it fairly simple to make the diagnosis with 
a high degree of accurac)’ The essential part of therapy is the 
most complete rest to the mmd and body that is possible Direct 
cardiac therapy bj* medication is rarely necessary Attention 
to details is of great importance, and when earned out with the 
utmost care afford a method of therapj’ which often results in 
the reco\ ery of the patient 
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URINALySIS 

It seems almost absurd to be discussmg with graduates m 
medicme the subject of sunple analysis of the unne, and j^et I 
feel very certam that }'ou practitioners can obtam much more 
information of value from unnalysis than you ordmanty do, 
proxided you paj' a httle more attention to the details of a proper 
eTammation There is certainly no other laboratorj'^ test m 
the practice of medicme so frequently done and so badly mter- 
preted You know how the unne esammation is most often 
made — a verj' rough test for albumm and sugar and nothmg 
else With these the diagnosis of nephntis or diabetes is made 
or excluded The practice of makmg only verj* hasty and crude 
tests for albumm and sugar m the average case and sendmg the 
urmes of those suspected of renal disorder to commeraal labor- 
atones should be condemned In the first place, the practi- 
tioner should know or learn how to make a complete urmalysis, 
mcludmg that of a microscopic sediment In the second place, 
many of the commercial laboratones are worthy of but httle 
confidence, and too much is expected of them, exen where the 
work done is excellent WTiere the work is done m a scientific 
manner w e should not expect a defimte diagnosis remembermg 
alwaj s that the urmarj’ findings are only one part of the picture 
The same findings may be present m several disorders If for 
an> reason a man cannot make the exammation of the urine 
himself he should select one of the younger tramed men m his 
district to do these tests for him 

Mj object todax is to discuss the elements that go to make 
up a proper simple exammation of the urme, and to ind ica te to 
}ou some of the mformation jou may expect to obtam from it 

1743 
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In the first place, let me define what I mean by a "simple examin- 
ation of the mme ” Properly done, it should consist of a test 
of the reaction of the unne, the deteimination of its specific 
gravity, and of the presence or absence of albumin and sugar, 
and the microscopic exammation of the sednnent If the pa- 
tient is thought to have hver or gall-bladder disease, bile should 
be looked for If sugar is found, tests for acetone and diacetic 
aad should always be made and the sugar quantitated In a 
diabetic a twenty-four-hour amount should be analyzed daily 
until the patient’s tolerance is established and it has been 
deomnstrated that he can remam sugar free Then the exami- 
nation may be repeated every two or three days After the 
patient’s tolerance has been established it is customary for the 
patient to do his own testing Sometimes m diabetics it is 
desirable to examme smgie speamens voided two to four hours 
after a meal Such specimens may show a small amount of 
sugar that would be lost m a twenty-four-hour amount 

In the nephnbc patient the twenty-four-hour amount should 
be divided mto a day twelve-hour and a night twelve-hour 
quantity It should be emphasized that repeated unnalyses m 
a suspected case are always desirable Smgie examinations 
may fail to disdose abnormal elements or may give us a dis- 
torted view of the extent of the trouble As you know, m some 
parts of the country it is customary for the patient to offer for 
analysis a specimen of unne voided on ansmg m the morning 
While such a specimen may give us some special information 
about the gravity of the mght unne it is, on the whole, about the 
poorest specimen we can examme What we want to find out 
is what the unne shows when the kidney is subjected to the 
strain of the day’s activities, physical, dietetic, etc Smgie 
specimens voided during the daytime are, therefore, of greater 


value , 

Let us discuss some of the practical aspects of these vanous 

elements in unnalysis mat information do we get from 
knowing the twenty-four-hour volume of unne? It is, of course, 
necessary for the determination of the total amount of albumin 
excreted, if this is desired It is of special value in the diabetic 
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when insulin is given Knowing that each unit of insulin is 
capable of burning 2 grams of glucose, it is easy to calculate 
how much must be given to take care of a known number of 
grams of sugar excreted in the unne From watchmg the vol- 
ume of urme excreted one can also tell that a patient with 
nephnbs or cardiac disease is stonng fluid or havmg a diuresis 
With regard to this tuenty-four-hour volume of unne there 
are a few pomts of practical importance that should be mentioned 
here It should always be borne m mind that the volume ex- 
creted must be mterpreted in relation to the amount of flmd 
taken m and the amoimt lost through diannels other than the 
kidne 3'5 Many times have I been told that the unne is falhng 
off m amount, when investigation has shown that the patient 
has taken by mouth much less fluid or has vomited profusely, or 
has had diarrhea or profuse perspiration One should there- 
fore, alwaj-s think of the ^ olume of urme m relation to the other 
factors of water metabolism, espeaallj’' the flmd mtake In 
hospital cases or those under the care of a nurse it is always 
desirable to put these cases iiith a disturbed water balance on a 
fixed mtake of flmd for the day The ^ olume of urme excreted 
dunng the twenty-four hours may be then easier to interpret 
and ha>e considerably more value 

■NMiat mformabon is obtained from diindmg the twenty- 
four-hour volume mto a daj* and mght twelve-hour amount? 
The constant finding of a mght twelve-hour volume of urme 
that IS more than one-third of the total twenty-four-hour volume 
IS exudence m fa^or of chrome nephritis This, of course, 
assumes that the mdi\idual is not m the habit of taking a large 
portion of his dailj’ flmd mtake dunng the e\ enmg 

The reaction of the unne yields ^ety httle information 
An alkalmc unne, howcAer, may explam the absence of casts 
which tend to dissohe m such a urme The chief value of the 
exammabon of single fresh specimens is that they are hkely to 
be aad, and casts are, therefore, not so readily missed In the 
late stages of a chrome nephnbs with hypertension the freshly 
passed unne may be constantly neutral or alkalme because the 

patient is unable to excrete an aad urine A cj sbtis or py ebbs 
\oi. S — 1X0 
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caused by the' Baallus proteus and certain other bactena may 
also- show an alkahne unne 

The speafic gravity of the unne is often mismteipreted 
Not infrequently the ph 3 reician refers to a constantly low specific 
gravity as evidence of nephntis in a hypertensive patient This 
may be true, but it is not necessarily so One cannot depend on 
smgle or even repeated low specific gravities unless one knows 
that these are not the result of a low diet In other words, one 
must know that the patient’s kidneys have been subjected to the 
“test of effort” and that the low gravity mdicates their upper 
limit of excretory ability We have seen vascular hypertensive 
patients m whom repeated unne examinations week after week 
have shown specific gravities of 1 013 or under Later, when 
put to the test of a heavy diet, they have been able to concen- 
trate to 1 020, and were proved to have a normal renal function 
On the other hand, one must bear m mind that a patient with 
very severe nephntis may occasionally concentrate to a high 
level I have m mind one of my patients who a few days before 
his death m uremia voided a urine with a specific gravity of 
1019 

Little need be said about the test for sugar m the urine The 
Benedict quahtative test is perhaps the simplest and best of the 
qualitative tests It is worthy of mention that with this test 
traces of sugar may occasionally be found in vascular hyper- 
tension, subacute and chronic nephntis with edema, renal 
glycosuria, and other conditons The explanation for tlic 
glycosuna in these cases has not j^t been definitely settled 
Perhaps they are mild or potential diabetics' 

If there is present a sufficient amount of sugar to quantitate, 
this can be easily done by the quantitative Benedict test For 
those who do not wish to bother with this titration method, the 
old fermentation method, using a saccharomcter tube, or even 
merely notmg the difference in speafic gravities of the speamcn 
before and after fermentation, is approximately accurate 

Little need be said about the qualitative tests for acetone and 
diacetic acid Certainly nothing could be simpler than the 
ferric chlond test for diacetic aad It should be always borne 
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in mind that the sahcj-lates produce a similar color reaction in 
this test The color produced by sahcj'lates is however, but 
httle affected by heating m contrast to the partial clearing 
followmg heat when diacetic aad is present 

There is no doubt that the heat and acetic aad testfor albumm 
IS a much more dehcate test in the urme than is the nitnc aad 
test \\Tiere it is necessan* to do more than note the presence 
or absence of albumin the nitnc aad test is a httle more satis- 
factorj' With this, when done m a standard way one can 
designate approximate amounts better than with the heat and 
acetic aad test It has been the practice m our dime to use 
routineU- the nitnc aad test, but where Jio albumin is found in a 
h}-pertension patient to tix’ the other more dehcate test Our 
standard method is first to filter the urme mto a wineglass 
We then insert carefully at the bottom a pipet contaimng mtric 
aad The latter is allowed to rise slowlj* under the urine, and 
the resultant ring of albumin if present is read at the end of one 
mmute Wlien this ring can just be seen against a dark back- 
ground It IS designated as “s p t ’ (shghtest possible trace) 
When It can be seen against any backgroimd, but cannot be 
seen from above, it is a “v s t ” (verj* sbght trace) WTien it 
can just be seen from aboi e it is a “s t ’ (sbght trace) When 
one cannot see through it from above it is a “t. ’ (trace), and 
if It IS fiocculent it is a “1 t ” (large trace) When the heat and 
acetic aad test is used we indicate that fact, using the symbol 
“d ” (doud) instead of “t ” (trace) 

It IS of course fairh* ob\'ious that the degree of albuminuna 
has \ei:v' little significance in detemuning the seventy of the 
disease A verj* mild case of subacute nephntis may have a 
large trace of albumm whereas an almost moribund chronic 
h\•pertensl^•e nephntic patient may ha\e httle or none The 
quantitj* of alburmn is of some %alue m three conditions In 
early acute nephntis the progress of the disease runs for a short 
time parallel to the amoimt of albumin. A trace of albnimr. 

m a case of longer duration as a rule means one of two things 

either subacute subchronic or chronic nephntis with edema" or 
if the case is hj-pertensive, an added cardiac passive-congestion 
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factor Tins last is not properly appreciated It is usually a 
fact that a patient with hypertension who has never been show- 
ing more Ilian a slight trace of albumin indicates by a trace or 
large trace that a cardiac passive-congestion factor is at work 
In cystitis and pyelitis the urine may show only a slightest 
possible trace of albumin and yet the sediment show much jius 
Of all the elements in urinalysis m nephritic patients the 
examination of the sediment is the most important Certainly 
the information received is of vastly greater value than that 
from any other part of the evammation It is rather strange, 
therefore, that it is so often neglected entirely, and deductions 
made merely from the presence or absence of albuminuria 
Many times we have seen sediments indicating a considerable 
amount of kidney damage m unnes that showed so little albumin 
that it might easily be missed It scarcely needs to be men- 
tioned that sediments are of little value in urines that have been 
standing long, whether tliey are alkaline or acid Casts may dis- 
solve rather quickly in such specimens 7 hercforc, it is always 
best to examine sediments from fresh specimens rather than from 
twenty-four-hour amounts of unne It is wortli repeating that 
■single examinations are often very misleading 

'J'he examination of the sediment is most important m diag- 
nosis, prognosis, and treatment From its character is determined 
largely the presence of nephritis and its type, the effect of treat- 
ment, and the lime for getting the patient out of bed In one par- 
t icular it IS of considerable value m prognosis In nephritic eases 
the sediment indicates not merely the presence of renal damage 
but also whether or not there is active tubular breakdown If 
we assume that Cushny’s theory of cast formation is correct, 
we have at hand a means of mdicalmg the presence or absence 
of “activity" and its approximate degree Cusimy’s idea is 
that all casts are laid down primarily m a hyaline matrix As a 
result of damage m the glomerular tuft tins liyalinc material 
leaks through into the tubules By resorption of fluid in flic 
latter the contents of the upper tubule become aad, and as a 
consequence llic hyaline material becomes coagulated, forming a 
cast of tlie tubule where this coagulation takes place Tins 
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accounts for the hj'alme cast All others are formed by the 
embeddmg m such a hyahne base of red crOls, white cells, epithe- 
hal cells, and the products of their degeneration, espedally 
tubular degeneration 

With this m mind we can construct a scheme which, while 
not absolutely sabsfactoiy, is extreme^ useful in evaluating the 
casts found in the sediment The object of this scheme is to 
indicate to us the degree of actl^ e tubular degeneration that is 
fairin g place One can readily understand that a simple glomer- 
ular damage without secondarj’’ tubular breakdown is mdicated 
by the presence of hj’ahne casts alone or, at most, hyahne casts 
and red blood-ceUs The latter probably come from rupture of 
capillanes in the tuft WTiere tubule damage takes place this 
IS mdicated by the various types of brown granular and cellular 
casts The speed with uhich the tubular destructiou takes 
place is mdicated to a large extent by the fineness of the broken- 
down matenal Thus if the tubular cells are desquamated off, 
the hyahne matrix picks them up almost intact and we have as a 
result an epithehal cast If, on the other hand, the degenera- 
tion IS shght in amount and slow m its production, we are likely 
to find hj ahne casts with just a fen almost colorless granules m 
them Between these two extremes he most of the casts found 
in the unne The degree of active degeneration can, therefore, 
be mdicated hy a senes of casts m which cellular casts (epithehal 
and blood-cell casts) are the most "active " Next m order 
come the coarse brown granular, then the medium brown gran- 
ular, and last the fine brown granular cast. The “inactive” 
casts are the hj ahne ones with or without a few colorless gran- 
ules In addition to the red blood-cell casts mentioned aboie 
in which the cells are embedded in brown granular material 
there is another tj-pe of red blood-cell cast which is merelj* a 
colorless hjahne cast ivith red cells embedded in it From its 
construction one can uifer no acti\ e tubular damage, but merely 
glomerular leakage and capillaiy hemorrhage There are two 
more tjpes of cast whose ongm and significance is somewhat 
uncertam— fatt}* casts or hjahnc casts with fat in them, and 
wax> casts From the dose relation between the brown gran- 
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ulcs and the fat droplets and from an observation of the changes 
taking place in certain cases of subacute nephritis ive are in- 
clined to feel that these casts mdicate some “activity,” and 
should perhaps be placed after the fine and medium brown 
granular casts Wa\y casts, about which so little is knoivn, 
indicate, perhaps, a similar amount of "activity” and should be 
placed with the fatty casts in this scheme 

While blood is one of the commonest findings in the urine of 
any acute nephritis, it is by no means true that red blood-cells by 
themselves indicate an active lesion One has but to consider 
subacute or chronic hemorrhagic nephritis to realize this The 
numerous red blood-cells which, with the exception of a rare 
hyalme cast, make up the entire sediment, are the result of a 
mechanical rupture of capillanes in the glomeruli 

Wliite blood-cells are common fairly early m most cases of 
acute nephritis, but they are much more charactcnstic in sub- 
acute nephntis In the latter they may dominate the picture 
so completely that one may feel that he is dealing with a pyelitis 
or a surgical kidney In tos same t3T3e of case the small round 
epithelial cells so often mistaken for white blood-cells may 
accompany the latter and be very numerous 

This subject of “activity” of the lesion indicated by the 
vanous types of casts found in the uruiary sediments is one of 
great importance, particularly m prognosis It is well known 
that tlie tubular epithehum at least ivill regenerate if the damage 
done IS not too great and if the imtaUng element is removed 
Fimction will then improve Just so long as there is “activity,” 
so long is there a chance for cessation of that activity, and with 
It a chance for repair The prognosis should be indeed guarded 
in all cases of acUve nephriUs We have in mmd 2 cases that 
demonstrate clearly this prmciple One was a man who, shortly 
after he entered the hospital in 1917, went into uremia with 
coma and convulsions His phthalein excretion was 0 per cent , 
the blood urea nitrogen reached a level of 111 mgm The 
blood COs was as low as 16 mm The blood-pressure was as 
high as 202/156 Contrary to the fatal prognosis given to his 
people, and much to our surpnsc, he began to improve, and since 
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1917 has been doing ten to twelve hours a day of hard work 
He has a chronic neprhitis with hj^pertension, but his phthalein 
excretion has seAeral tunes been as high as 50 per cent and his 
blood urea nitrogen has fallen as low as 23 mgm His blood- 
pressure recentlj* was 168/90 Another patient had a veiy 
severe acute nephritis m 1919, with a phthalein excretion of a 
trace, a blood urea nitrogen of 106 mgm and a blood-pressure 
of 170/100 A fatal prognosis was given to this woman too 
And yet she recovered WTien we saw her withm the past year 
there was scarcely a trace of her nephritis The mcorrect prog- 
nosis gi\en in those 2 cases was due to the lack of appreciation of 
the fact that we -were deahng with an active nephntis Such 
cases are, of course, uncommon, but they are by no means very 
rare 

I ha\ e said above that the sediment is one of the most im- 
portant elements m the analysis of the urme '\\Tiat may one 
expect from such an exammation^ There is much information 
of diagnostic and prognostic \alue Furthermore, it often 
mdicates the effect of your therapy Oimtting calcuh, tumors, 
and the pus infections of the kidneys and urmary tract, in nhich 
the microscopic examination of the unne is of the greatest help, 
and confimng ourseh es to the nephntides we shall see that the 
sediment contams elements of great value to us and our patients 
From the diagnostic point of \uew acute nephntis is almost 
always diagnosed from the sediment The findmg of fatty and 
w axj casts mth an abundance of white blood-cells and small round 
epithehal cells makes one think immediately of a subacute 
nephntis A rare hyahne or red blood-cell cast with a moderate 
number of red blood-cells m the sediment suggest the diagnosis of 
hemorrhagic nephntis Furthermore, in a sediment with many 
red cells the findmg of a few casts, espeaally if there is among 
them a red blood-cell cast serx es to differentiate such a hemor- 
rhagic nephntis from a silent stone, from tumor m the gemto- 
urmaiy tract, or from other source of bleeding 

From the prognostic pomt of ^^ew the paragraphs above 
indicate the importance of an acti\e lesion mdicated m the 
sediment 
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Infonnation of therapeutic value may also be obtamed 
Red blood-cells with or without cellular or brown granular casts 
calls for a contmuation of physical rest until tliese elements 
have disappeared completely or until it is obvious that no 
further gam can be expected from more rest The sediment of 
every patient ivith active nephntis should be closely watched 
after he is allowed to get out of bed An mcreasc m the blood- 
cells or granular casts is an mdication to put the patient back m 
bed for more prolonged rest 

From the facts given above it can very readily be seen that 
the ordmary simple analysis of the urme yields information of 
the greatest value for diagnosis, prognosis, and treatment It 
IS up to the physiaan to avail himself of this information which 
IS so close at hand 
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DIAGNOSIS OF PEPTIC ULCER AND CHOLECYSTITIS 

Tbe rather bnef exposure to this dune, to which j-^ou students 
are subjected, must have impressed you with the frequency of 
the diagnnsii; of two conditions, t e , ulcer of the stomach or 
duodenum (peptic ulcer) and chrome disease of the gall-bladder 
(cholecystitis) It maj’ have appeared to you that the diagnosis 
of these conditions has become an unwarranted practice in this 
dime It may have seemed to you that our climcal and expen- 
mental studies on these conditions have warped our judgment 
Of course, the special abdonunal surgical service mamtamed m 
the hospital m connection with Dr J Emmons Bnggs allows us 
to check up at the operatmg table on a fair percentage of our 
diagnoses But there still remains a goodly number of patients 
who do not come to laparotomy ^lany of these have had other 
diagnoses made m different chmes, and you may question the 
correctness of our diagnosis of ulcer or gall-bladder disease 
WTiethcr our diagnoses are accurate rests upon tno factors (1) 
on the correctness of our conception of these two dimcal en- 
tities, and (2) on the completeness and accuracy with which the 
Sirniptomatologj' of each case is obtamed We wish to discuss 
these factors along ivith certam illustrative cases this mormng 
Of first and of mcomprehensn ely great importance is the 
history gi\en by the patient For practical purposes we are m 
the habit of dmding the subjecti\e sjTnptomatologj' mto the 
less distressing dyspeptic and the more disturbing senotts trains 
of sjTnptoms The dyspeptic tram consists of nausea, vomitmg, 
heart-burn, n ater-brash, regurgitation, belchmg, anorexia, epigas- 
tric distress, distress m other abdonunal regions, consbpation, 
and diarrhea The serious train of simptoms comprises jaun- 
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dice, pain, hemorrhage, obstipation, sudden constipation, more 
slowly developing and unexplamed constipation, and the presence 
to a marked degree of one or more of the symptoms grouped 
under the dyspephe train 

Havmg obtamed a list of subjective symptoms, it is necessary 
to establish which ones are most marked in the degree of their 
seventy, their relation to the ingestion of food together ivith 
the times of day or night at which they occur, the total period m 
days, months or years of their duration, and whether tliey occur 
periodically or sporadically In other words, the history should 
establish the character, seventy, duration, and chronology of 
the subjective symptoms 

The occurrence of certam important symptoms may be 
established either subjectively or objectively, or by both means, 
such as weakness, loss of weight, hemorrhage, jaundice, fever, 
chills, etc 

The physical exammation establishes the presence of possible 
anemia, cachexia, jaundice, tumor, abdominal tenderness or 
muscle spasm, abdoimnal flind, hernia:, etc Usually m this 
clinic the most important data furnished by the physical exam- 
mation are those findmgs which aid m ruhng out extra-abdommal 
causes for the presentmg abdominal symptoms, which latter 
may occur as the result of cerebrospinal disease, lead-poisoning, 
pulmonary and cardiac disorders, and vanous other pathologic 
entities In fact, when considenng the diagnosis of the cause 
for gastro-intestinal symptoms always remember that such 
symptoms may accompany almost any ailment to which the 
human desh is heir 

The x-ray exammation of the gastro-intcstinal system is an 
integral part of eveiy complete physical examination of the 
“abdominal” patient This examination should compnsc plates 
of the gall-bladder region and of the kidneys for possible calculi 
Fluorscopic exammation of the stomach and intestmcs, and a 
banum enema when indicated, complete the x-ray studies 
The superior advantages of fluoroscopy of the stomach and 
intestines over plates will be discussed m relation to certam 
cases later on 
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Laboratorj’’ examinations frequentlj' furnish important data 
It does not taie more than ten mmutes to estabhsh the presence 
or absence of anemia, of leukocj’tosis, eosmophiha, or blood- 
parasites, nhile only occasionally are the more comphcated 
estimations of the concentration of blood urea or sugar mdicated 
The stools can be qmckly exammed for diarrhea, blood, pus, 
excessive amounts of mucus, gross evidences of undigested food, 
parasites, or occult blood Inspection of vomitus for old food 
residues, blood, or “fecal vomitmg” is always important The 
presence or absence of free hydrochlonc aad m the vomitus or 
gastnc contents removed b}' tube is sometimes helpful in the 
differential diagnosis between a bemgn and a mahgnant condi- 
tion These exammations can be very readily made On the 
other hand at the present time, examinations of duodenal 
contents are tune consuming as well as comphcated However 
in selected cases the information so gamed justifies canymg 
them out 

This mommg’s dime consists largely of patients who are no 
longer under actiie treatment, but who report at mtervals to 
allow their progress to be ascertamed This will afford matenal 
lUustratmg some of the phases of the diagnosis of peptic ulcer 
and gall-bladder disease The discussion will be confined to 
the essential findmgs m each case The complete record may 
be read by any of 3 'ou who so desires 

The first patient is a man of about forty-five years and pre- 
sents a tj'pical case of ulcer He is a mechanic by trade The 
past medical history of this patient is essentially negative except 
for the gastro-mtestmal tract He entered this dime a year 
ago, complammg of epigastric pam At that time he had lost 
about 10 pounds m weight o\ er a penod of six weeks 

The onset of the gastnc symptoms occurred six years pnor 
to admission to this dime It was characterized by distress 
and sharp pain in the epigastnum, occurrmg regularly a hour 
after meals The pam radiated to the dorsolumbar region It 
was more or less reheved by soda and by a glass of ttiiII- Xot 
mfrequently pam awakened the patient between the mormng 
hours of 1 to 3 The present attack was of about slx weeks’ 



C W MCCLTTRE 


1756 

duration Since the onset, svc years ago, attacks similar to the 
present one had occurred every three to six months, and had 
persisted from two to six weeks There had been no jaundice, 
no vomitmg, and no bloody or tarty stools At the tune this 
history was taken the physical exammation was essentially 
negative The fastmg gastnc contents contamed no food 
residue Free HCl was 50 Ike benzidin test for occult blood 
was negative The usual exammations of the blood, urme, and 
stools were negative Fluoroscopic exammation showed a 
stomach of normal contour and position It was freely movable 
At the end of sue hours very little of the barium had left the 
stomach Peristalsis of the stomach was vigorous, showing 
three deep waves The pylonc sphincter showed only a shght 
degree of pylorogiasm and the cap filled improperly, f g, it was 
irregular m outhne 

At laparotomy there was found a duodenal ulcer ivith con- 
siderable stricture of the pylonc onfice 

Analyzing this patient’s history, the distmguishmg diag- 
nostic feature was the time relation between the takuig of food 
and onset of epigastnc pam A note made later on m the record 
shows that the pam was of vanable seventy, varjnng from mild 
to severe But it was always true pam, and it always bore a 
definite tone relation to the mgestion of food Another 
charactenstic feature is the fact that the symptoms occurred 
periodically, t c , there were penods of freedom from symptoms, 
then symptoms developed and persisted a considerable time 
Other less important, but characteristic symptoms, were the 
relief afforded by food or soda, and the occurrence of pam dunng 
the early morning hours Backache was also present Some- 
times pam m the dorsolumbar region is the most distressuig 
symptom dunng the relapse of a peptic ulcer, and because of 
this I have several patients who were studied first by orthopedic 
and by gemto-unnary men for spmal arthritis and for renal 
stone 

One feature of the case under discussion deserves speaal 
mention, and that pertains to the fluoroscopic findmgs, which 
show ed a marked degree of food retention in the stomach Now, 
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a plate would ha^e demonstrated the same phenomenon But 
the fluoroscope allowed it to be seen that the p5’lonc sphincter 
ne^ er showed more than a shght degree of spasm This absence 
of pylorospasm was strong e\'idence that the food retention was 
the result of an orgamc stncture of the pylorus, and this was 
found at laparotomy You may ai why the patient did not 
vomit his record shows that his diet was of semisohd 

nature, as a rule, and had been entirely ol liqmd nature durmg 
the present relapse of six weeks Furthermore, he is a scantj’’ 
eater at all times 

In the relapse just described the patient was placed on a 
hquid and semisohd diet of entirely bland nature But, as was 
to be expected, no rehef was expenenced I say “as was to be 
e:q)ected,” because of the degree of obstruction Smce he did 
not respond to medical treatment, laparotomj* was performed 

The record of this patient, then, gives the findmgs usually 
presented by a tj’pical case of peptic ulcer except for the absence 
of hemorrhage Such tj'pical ^mptoms may be summarized 
as follows 

The patient presents himself complainmg of epigastnc pam 
occurrmg at a fairly defimte time after meals, and reheved by 
soda or food, or less often by vomitmg which is usually mduced 
Occaaonally the pam radiates, and most often to the dorso- 
lumbar region Frequently night pam is a distressing symp- 
tom Although hematemesis and tanj* stools occur m a 
conaderable percentage of cases, the occurrence of these phe- 
nomena m relation to the duration of the disease and the number 
of exacerbations is relatl^ ely mfrequent Rather rarelj* vomit- 
ing is a promment sjmptom Belchmg, regurgitation, and 
other dj spepbc sjmptoms occur frequentlj*, but, as a rule, they 
are not particularly distressmg to the patient Constipation 
is the rule, although the bowels are occasionallj* regular The 
radiographic findmgs show either some ^-pe of deformitj' in the 
stomach or duodenum, or some h-pe of disturbed persistalsis 
or muscular action often assoaated w^th spasm of the pvlorus 
The gastnc contents contam free HCl The stools and' blood 
show nothmg unusual unless hemorrhage has occurred 
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The history as given by the patient under discussion is 
sufficient to make the diagnosis of peptic ulcer with a consider- 
able degree of accuracy His history together with tlic fluoro- 
scopic and other findings, is almost diagnostic of ulcer How- 
ever, such findings may be simulated by cancer We have 
just witnessed an operation which illustrates this, a laparotomy 
on a patient from this dime 

This patient was a man of fifty-five He considered himself 
well, up to May of this year At that time mild diarrhea of 
unexplained cause developed It consisted of two or three 
scmisolid or watery stools a day It was unaccompanied with 
any other abdominal symptoms In July there developed per- 
sistent epigastric distress, which was but slightly affected by 
food In October moderately severe epigastric pain began 
This pam developed regularly two hours after meals, and it was 
relieved by alkalies, food, or induced vomiting There was no 
mvoluntary vomiting and no nausea The appetite remained 
fairly good From May to December, the patient fell off in 
weight from 1 72 down to 138 pounds Most of this loss occurred 
m October and November, and was ascribed to limited intake 
of food In the last week of November the patient became 
constipated and opened tlic bowels with an enema The result- 
ing stool was of a tarry nature (showuig that a hemorrhage had 
occurred high up m the gastro-mtestmal tract) At thus time 
physical examination showed nothmg other than evidences of 
loss m weight 1 he blood showed hemoglobin to be 80 per cent , 
4,500,000 red cells and 8000 while cells '1 he blood-smear was 
not unusual The Wassermann was negative Stools were 
scmisolid, but not othenvise abnormal The urine was nega- 
tive »-Ray studies showed twenty-four-hour retention of the 
barium meal The character of the plate of the stomach w.is 
like that of a benign pylonc obstruction Since it was abso- 
lutely necessary to relieve the obstruction by surgical means, 
the paUent’s wish not to take the stomach-tube was granted 
Tlic diagnosis of peptic ulcer was based on the character of 
the pam and on the x-ray findings, but at laparotomy canctr 
was found However, there was one feature of the hislorj* 
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which the diagnosis of peptic ulcer did not explain, 7 e the diar- 
rhea Constipation or, more rarely, regulanly of the bowels 
IS the rule m the presence of peptic ulcer 

Three patients are present this mommg w'hose condition 
was diagnosed as a neurosis m various clinics, and mth consider- 
able justification But, although each of these patients was and 
still IS “neurotic,” each had some orgamc lesion, * e , peptic 
ulcer The first patient is a man of forty, and a ^oemaker 
by trade For six years he had penodic attacks of pam develop- 
mg one to two hours after food, the pam was located m the left 
lower abdommal quadrant Such attacks persisted several 
weeks and then remitted for several months The pam was 
reheved by either soda or food It was usually of nuld character, 
but occasionally was of severe, cohcky nature The bowels 
were constipated There was no nausea or voimting, and no 
hematemesis or melena The appetite was poor, and there 
was belchmg, some water-brash, and heartburn The re- 
mamder of the history was non-essential and the dmical labor- 
atory’ exanunations of blood, urme, and stools were negative, 
as was also the blood Wassennann Gastnc analysis showed a 
usual amount of free HCl a^Ray studies, with plates of the 
stomach and duodenum, were reported as negative, but on sub- 
sequent fluoroscopic exammation gastnc penstalsis was found 
to vary m activity At tunes it was hjqieractive and at other 
tunes sluggish or quiescent This type of peristalsis results 
from some lesion which irntates the stomach By tunimg the 
patient m the proper position the first portion of the duodenum 
was seen to be very much distorted No abnormahties were 
demonstrated m the remamder of the small mtestmes or m the 
colon after a banum enema The findings m this patient caused 
the diagnosis of duodenal ulcer to be made, and such a lesion 
was found on laparotomy It is fair to other physiaans to saj’ 
that this patient w’as imder great emotional stram for a long 
penod of tune due to protracted illness of his wife This gave a 
basis for the de\elopment of a neurosis which existed But an 
organic lesion also existed Furthermore, x-ray plates had 
failed to demonstrate a lesion m the gastro-mtestmal tract 
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However, the patient had reai abdominal pam, with definite 
time relation to meals, although the pam was m the left loner 
Quadrant There was, also, the characteristic fluoroscopic 
findings of an ulcer The abnormal location of the pam described 
by this patient has been observed m one other patient with 
duodenal ulcer of this clinic Agam, the record of the patient 
demonstrates the advantage of fluoroscopy m gastro-mtcstmal 
studies, for only by it was the ulcer demonstrated 

Mrs G IS another patient who had been diagnosed as 
neurotic over a period of years As a matter of fact, she is 
neurotic, but she has apparently an ulcer of the duodenum also 
This patient is forty-two years old She is the mother of several 
children, and she has always worked too hard, besides having 
many worries Smee the age of puberty vomitmg has been 
assoaated with menstrual penods For a “number” of years 
the patient has had attacks of headache accompanied noth 
vomitmg and severe dorsolumbar pams Durmg these attacks 
the appetite is good, but food causes nausea Such attacks 
last a period vaiymg from a few hours to a few days, and recur 
at frequent intervals Two years ago very typically bloody 
stools were passed on two occasions Most of the time the 
patient feels “heavy and dull ” She has lost weight The 
remamder of the history is non-essential, and the physical c\- 
ammation shows nothing of diagnostic value The usual 
chnical exammations of blood, unne, and stools arc negative 
The blood Wassermann is negative Gastric contents show 
free HCi, functional tests of the pancreas and liver, as detcr- 
mmed m this clmic, are negative x-Ray studies were first 
reported negative It seems to be the rule for radiographers to 
disregard fluoroscopic findmgs not verified by plates of the 
stomach and mtestmes At any rate, the »-ray report came 
back as negative But, as a matter of fact, fluoroscopic exam- 
mation of this patient's duodenum shows a vrcU-marked and 
characteristic deformity in the duodenum But, m order to 
see It, the patient must be turned in a lateral posiUon and the 
stomach pushed to the side by pressure on the abdomen w ilh the 
hand Pressure thus exerted must be made m such manner as 
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not to distort the region under examination, and the proper 
technic can be acqmred only by eiqienence 

The essential findmgs in this patient are, then, severe sjnnp- 
toms with pam have been present for “a number” of 5’-ears 
jMdena has occurred Fluoroscopy shows a lesion correspond- 
ing to that of a duodenal ulcer The hver function, so often 
abnormal m the presence of chrome choletystitis, is normal 
The findin gs, notmg espeaally the melena, are qmte charac- 
teristic of duodenal ulcer Remember that the pam was m the 
dorsolumbar region 1 c , in the back !Many cases have failed 
to be properly diagnosed because the pam m the back is so 
pronunent that the phj'sidan does not beheve an ulcer can cause 
it, but some cases of duodenal ulcer never have pain m any 
other region than the back 

These 3 patients forably call our attention to a wammg of 
^ ast importance m the ery-day practice of medicme, r c , 
ne\er call any patient simplj’ neurotic who complains of true 
abdommal pam, or of se^ ere dorsolumbar pam or who gi\ es a 
histor}’ of ha\'mg either passed bloody stools or of ha^’lng vonir 
ited blood Furthermore, make sure that >our radiographer 
does a careful fluoroscopic ex amin ation of the stomach and duo- 
denum m the course of his x-ray studies, and that he does not 
neglect to report apparent abnoimahties foimd by that exami- 
nation 

The more expenence each of j ou students obtam, after you 
ha^e entered the practice of medicme, the less often will you 
make the diagnosis of a neurosis This will happen because 
expenence will teach you to see exndence of lesions of orgamc 
character nhich you nere unable to recognize or even suspiaon 
mth a lesser degree of expenence 

Here is a patient x\hom I thought had a cancer He entered 
this dime emaciated and deeply jaundiced, but before operation 
the diagnosis of cancer x\as changed to that of bemgn lesion for 
reasons that will be discussed later The essentials of tlus 
patient’s history are as follows The patient is a man of fortx’’- 
sexen xears He is a mechamc bx trade The patient’s gall- 
bladder was exased because of chrome cholecystitis accompamed 

\OL. S — 111 
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by gall-stones m 1922 At the same operation an ulcer was 
found on the lesser curvature of the stomach, near tlie pylorus, 
and was excised The operative recovery was uneventful 
Smce that time the patient had considered himself cured of all 
his abdominal ailments for a penod of two years He then 
began to loose his appetite and to be bothered with persistent 
nausea and constipation After a few days of these symptoms 
vomitmg immediately after meals developed After a penod of 
two weeks the onset of icterus occurred Two weeks later he 
consulted me m the dime At that time he was deeply jaundiced, 
had lost much weight, and gave a history of passing tarry stools 
every few days There was, and had been, no abdominal pam 
On physical exammation the patient showed emaciation and 
deep icterus A ventral henua existed at tlie site of the former 
laparotomy Examination of the stools showed them to be 
dark with blood The duodenal contents contamed a lugh 
concentration of bile The blood showed a considerable degree 
of secondary aneima, t e, hemoglobm 50 per cent, red cells 
3,100,000 and 13,000 leukocytes The blood Wassermann was 
positive a^-Ray examination showed distortion of both the 
pylonc end of the stomach and of the duodenum 

The patient’s history and progress were like that frequently 
encountered m cases of jaundice secondary to cancer of the head 
of the pancreas, but such a condition would not accoimt for the 
bloody stools Furthermore, when cancer of the head of the 
pancreas becomes extensn^e enough to involve the common duct 
sufficiently to cause deep jaundice, one will not get a high degree 
of concentration of bile in duodenal contents removed by the 
tube These findings, together uith the previous history of 
gall-stones and ulcer, led us to finally diagnose tlie condition as 
duodenal ulcer accompanied by some type of benign obstructive 
jaundice a>-Ray findings agreed with this conception of the 
case, but they uere of chief aid in cxdudmg cancer of the stom- 
ach, adhesions due to the previous operation could have given 
nse to the abnormahties of the stomacli and duodenum shown 
by the a-ray 

Thus, you have seen tins mommg tj^ncal cases of peptic 
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ulcer, a few atj'pical cases, and a case of gastnc cardnoma in 
which the preoperative diagnosis was peptic ulcer In addition 
to the atypical types of ulcer shown, there occur other types 
The commonest of these are as follows cases in which the pam 
resembles that of a gall-stone cohc, cases m which there is con- 
stant epigastnc pam, which may be but httle modified by food, 
cases with persistent vomitmg and with httle or no pam The 
diagnosis m these cases is usually aided very greatly by a>-ray 
studies and by studies of the pancreatic and bfliary fractions of 
duodenal contents In such cases it is important to ascertain 
the presence or absence of free HCl m gastnc contents Free 
HCl IS almost mvanably present when ulcer easts, its absence 
speaks m favor of cancer or chrome cholecystitis 

Xow a word as to the treatment of peptic ulcer In my 
^enence medical treatment is fully as safe and just as satis- 
factorj’ as surgical Of course, one must not treat medically a 
patient with evident surgical complications, sudi as perfora- 
tion, a high degree of pylonc obstruction, pengastne abscess, 
some tj-pes of hour-glass stomach, and persistent hemorrhage 
The real objection to medical treatment is the difficulty of keep- 
mg the patient at it after he considers hunself well The price 
of “cure” m peptic ulcer is "eternal \ngilance”, and if you expect 
to keep the patient well j^ou must keep him under both observa- 
tion and treatment the rest of his life This patients often refuse 
to undergo, and they frequently relapse as a result of their own 
neghgence 
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DISORDERED FUNCTION OF THE COLON^ 

The first case to be shown (A M 0 Med No 23,643) is 
that of an Irish ■woman, forty j'ears of age, who entered the hos- 
pital May 8, 1924, complainmg of diarrhea, cramps, and loss of 
w eight. The patient had been well until two years before, when 
for a period of about a year she had weekly attacks of diarrhea 
accompamed -with abdonunal soreness and cramps, lastmg two 
to three days at a tune The stools were alwaj's greenish and 
slimy From then until tw o months ago she has had no diarrhea, 
but the cramps ha\e contmued at mtervals Dunng the past 
eight months she has voimted colorless mucoid matenal Two 
months ago she •« as put on a bland diet, with rest m bed, and her 
diarrhea ceased, although her cramps contmued 

The abdonunal distress consists most frequently of general 
abdonunal cramps, usually more severe below the umbihcus 
In addition, she frequently has fulness m the epigastnum and a 
sensation of bemg distended ■with gas The symptoms may 
come on at anj' tune throughout the day, and are made worse by 
eatmg She has a great deal of nunbhng and beldung, which 
gi\e shght amehoration of the symptoms A bowel movement 
may make all the sj-mptoms better or worse, frequently bnngmg 
them on Soda gives httle or no rehef The patient has been 
takmg castor oil e^ ery other day for the past year, as it gives 
temporal}* relief 

Ph}sical e^<cammation was essentially negative, e.vcept for 
the abdomen, which revealed generalized tenderness, more on 

• From the Medical Clinic of the Peter Bent Brigham Hospital 
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the right side TJiere was also considerable spasm of tlic ab- 
dommal muscles, particularly the right rectus 

Laboratoiy CAammations showed the urine to be acid, 
specific gravity 1019 to 1032, albumin 0 to llie slightest possible 
trace, sugar 0, sediment negative Blood, hemoglobin, lOS per 
cent (Sahh), red blood-cells, 4,750,000, white blood-cclls, 7000, 
differential count and smear negative 

Gastric analysis showed a total absence of free IICI, but the 
microscopic cvamination was negative All stool examinations 
showed tliem to be mushy or watery and containing much mucus 
a-Ray examination of tlie stomacli and intestine was nega- 
tive A barium enema revealed a smooth colon, free of haustra- 
tion, typical of a so-called dironic colitis 

The next case (J B L Med No 24,846) is a man fifty years 
of age, whom I saw first at my office three months ago At that 
time he gave tJie follomng history He Jiad always been well 
until tlirce years previously, when he began to be troubled with 
"indigestion ” This consisted of a sensation of fulness or 
weight m Uic epigastrium, coming on around 10 A M or 4 to 5 
p M On occasions it would return around 10 pm Soda gave 
relief, but whctlicr before or after bclchmg he is not sure Bat- 
ing usually gave relief, but not mvariably He had vomited on 
two occasions, witli some relief All of the foregomg suggested 
ulcer, but tlie distress might come on before breakfast (which 
if due to ulcer required a twelve-hour retention), and at times he 
believed it nould be made xvorsc witli eating Bclclimg also 
gax'C some relief In addition to tlie above, he was troubled a 
great deal witli tlie sensation of gas and distention and had con- 
siderable abdominal rumbling and gurglmg At tunes he 
would have cranip-likc pains below the umbilicus He had not 
noticed tlie effect of a bowel movement or tlie passage of flatus 
His bowels moved once daily, but he had never noticed tlie 
diaractcr of his stools He gave a history of dnnkmg consider- 
ably, and on occasions would take enough to become intoxicated 
He believed his dnnkmg had mucli to do Witli his symptoms 
An ft-ray of his stomach show’cd no patliology At tins time 
he was unable to enter the hospital, so he was given a diet, and 
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because of the suggestion of ulcer ^mptoms he was ad\Tsed to 
watch his distress doseh* and to return again man eek How- 
ever, he was not heard from agam until he entered the hospital 
November 13, 1924 

At this tune he had been mtovicated for several days and was 
suffermg from se^ ere abdommal cramps At this entij*^ he was 
able to say defimtelj* that his distress u ould occur before break- 
fast He had also noticed that bowel movements and passmg 
flatus gave temporarj’’ rehef His L M D , moreover, stated 
that when he was not drmkmg he would be entirely free of 
s}'mptoms 

Physical exammation was essentiallj* negative except for a 
palpable h\er edge 4 cm below the costal margm 

Blood hemoglobm, 85 per cent , red blood count, 4,900,000, 
white blood-count, 10,400, smear negative, Wasseimann test 
negative 

Gastnc analj'sis showed free HCl 105, T A 135 Sediment, 
occasional white blood-cell Benzidm negative 

A banum enema reA ealed an extremel}'- irritable colon, and it 
was impossible to get the banum beyond the rectum, as the 
patient was unable to retam it owmg to the marked contractions 
Stools were softer than normal, and occurred twice a daj' on a 
non-residue diet Visible mucus was present in all Micro- 
scopic and benzidm exammations were negative 

The third case (J L , iled No 24,653) is a man thirt\’-nine 
years of age whose complamt is abdommal pam, eructation of 
gas and loss of energj’ Family history and past historj' are 
unessential 

The present illness reveals the fact that the patient has been 
troubled with abdommal distress for the past twenty j'ears 
Three yearn ago he had severe cramp-hke pam around the 
umbihcus lastmg fi^\e to six days A diagnosis of chrome ap- 
pendiatis and gall-bladder disease resulted m an operation, but 
both organs were found to be normal The cramps persisted 
and the patient began to complam of frequent eructations of 
gas He started to lose weight, feel tured, and two years ago he 
went to California, where he was put on a raw fnut and vege- 
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table diet, under which his symptoms became worse and have 
contmued till the present time He has vomited at times when 
his symptoms have been most severe 

The distress consists most frequently of cramp-like pain 
situated for the most part m the lower half of the abdomen, but 
not mfrequently centered around the umbilicus In addition, 
he IS bothered mth "much gas ” This is manifested by disten- 
tion m the upper half of the abdomen and belchmg The dis- 
tention may be so severe as to cause difficulty in the patient’s 
breathmg 

The discomfort may occur at any time m the twenty-four 
hours, but the distention is very likely to come on withm fifteen 
to twenty mmutes after eatmg He has noticed that although 
eatmg usually makes it worse, occasionally it gives some relief 
Partial relief is obtamed ivith belchmg, and with soda after 
belchmg has occurred Bowel movements always mfluence the 
distress, at times mcreasmg it, at other tunes relievmg it He 
has noticed that certam foods always make hun worse, and as a 
result he is afraid to eat food-stufiFs such as cabbage, pears, and 
apples 

His bowels move once or twice daily, but he has not noticed 
their consistency 

Physical cxammation shows some pyorrhea The abdomen 
is soft and sliows a scar m the R L Q Cecum, descendmg 
colon, and sigmoid are easily palpable 

Gastnc analj'sis gave free HCl 40, T A 54 Microscopic 
exammation negative, benzidm negative 

Blood show ed hemoglobm, 85 per cent , red blood-cells, 
5,110,000, white blood-cells, 7100, smear negative, blood Wasser- 
maim negative, unne entirely negative 

A diagnostic enema produced the same kmd of distress of 
■which he complained after the mjcction of 1 pmt, 3 pmts caused 
se\ere pam and he was xmable to retain it x-Rays revealed 
no pathology 

The patient’s stools showed an increased amount of mucus, 
and the only one obtamed on an ordmary diet was softer than 
normal 
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Benzidm w as negative at all times 

Companson of the Three Cases — ^\Ve have shown you 3 cases 
The first one is commonly diagnosed mucous cohtis, the second 
one acute or chronic gastntis, and the third one is given one of 
se\eral different diagnoses, such as gastnc neurosis, chrome 
mdigestion, mtestmal mdigestion, or even neurasthema, suggest- 
mg that these cases represent disorders respectively of the colon, 
stomach, and small intestme Let us now compare the 3 cases 

All have been troubled with a sensation of distention With 
this sensation goes a fulness in the epigastrium, which is mter- 
preted by the patient as due to gas All of them belch a great 
deal, mth some rehef All have had rumbhng and gurgbng, -with 
resultmg temporary rehef Soda gives rehef only after belchmg 
Bowel movements and passage of flatus would defimtel}’- modify 
the patients’ symptoms either for better or for w'orse All 3 
patients have been occasionallj’- bothered with nausea and 
lomitmg 

On exammmg the stools we find that mvanably they have 
been softer than normal and that the patients were accustomed 
to have two or more stools dunng the day, despite the fact that 
they were haiong food contauung much less residue than a normal 
person would eat Mucus was present m the stools of all cases 

Banum enemas gave the same fiindmgs m each case, although 
^ arjTng m degree There was a tendency for the colon to con- 
tract spasmodically, so that the banum failed to flow m smoothly 
and easily, and fiUmg the colon mvanably caused distress similar 
m character to the symptoms which caused the patient to seek 
medical advice 

Now when we study the stomach we obtam negative a>-ray 
findmgs m all 3 In one there is an achyha gastnea , m the second 
case there was a so-called hj’peraaditj’- with a free HCl of 108, 
whereas, m the third case the findmgs are essentially normal, 
with a free HCl of 40 

In these 3 cases, therefore, the findmgs pomt to a disturbance 
of the colon, and w e have no evidence to mcrimmate the stomach 
as a cause of the patients’ symptoms I have shown you these 
3 cases because the first is one that is generally recognized and 
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diagnosed as a disturbance of tlie colon The second case, 
with his attacks of acute cramp-hke pam, ivill be recognized as 
intestinal in ongm, but after tlie acute s)Tnptonis have subsided 
the general tendency ivould be to look toward the stomacli as the 
cause of his trouble, and finally, the third patient is the type 
which passes imder the vanous diagnoses spoken of previously 
It IS this latter type of case which I wish to emphasize as 
bemg due to a disordered fimctionmg of die colon And I have 
attempted to point out the simiJanty between the symptoms 
and findmgs between the case which is commonly recognized as 
having a chromcally disturbed colon, and the last case, which is 
usually not considered at aU from the standpomt of the colon 
The Functionally Disturbed Colon from a Clinical Stand- 
point — For many years there w'as a tendemy to lay all tlie symp- 
toms of so-called mdigestion to trouble with the stomacli This 
was a result largely of the work of Kussmaul who, m 1867, wrote 
on the value of the stomach-tube in dilatation of the stomach 
The use of the tube gave a means of studymg the gastric secre- 
tion, and as it was about the only means known of stud3nng the 
gastro-mtestmal tract objectively, it was a logical result that 
abdominal symptoms should be explained on the basis of a 
hyperaadity or hypo-aadity With Van den Velden’s discovery 
in 1879 that the HCl was decreased m caremoma of the stomach, 
a great impetus was given to this means of study, and tended to 
increase interest m gastnc aspirations as a diagnostic procedure 
The tendency to lay all distress of the gastro-mtestmal tract 
upon the stomach contmued, chiefly because of the lack of suffi- 
aent knowledge, and Riegel, as late as 1903, wntmg on Diseases 
of the Stomach in Nothnagel’s Encyclopedia Of Practical 
Medicme, Amer Ed , page 112, stated that “Cases of hyper- 
aachty are quite frequently seen in which no high values of 
hydrochlonc aad are found on quantitative analysis,” and again, 
“Cases of abnormally high hydrochlonc aad excretion arc seen 
that show no symptoms of hyperaadity ” In other words, he 
recognized the mcompatibilities, but was unable to cxplam the 
symptoms on any other basis 

Within recent years, largely through the efforts of a few 
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dimaans, we have begun to recognize the colon M the source of 
\anous digesbve complaints The late Dr Bertram W Sippy 
had made a very close study and classification of these symptoms, 
and it IS to him that I am mdebted for mudi that I know about 
these cases 

S)’mptoms are diverse The}' may occur at any place in the 
abdomen, and may vary from the mildest type of distress, such 
as a shght fulness or heaviness or weight, to the most severe 
cramp, as typified by the schoolboy green apple cohc Patients 
usually complam of distention and frequently loosen their clothes 
to obtam rehef Most patients complam of an excess of gas 
with gaseous eructations, and become the chrome belchers who 
are so familiar to us all 

As to the time of occurrence, the sjouptoms very frequently 
mamfest themselves before breakfast, thus diffenng from peptic 
ulcer, which gives discomfort before breakfast only when there 
is a twelve-hour retention Another difference from ulcer symp- 
toms IS that the distress is qmte haphazard m its appearance 
Although tendmg to come on withm a few minutes after eatmg, 
the sjTnptoms of gas belchmg, etc , may be troublesome at all 
times of the day or mght The distresses may be mtermittent 
m character, diffenng from the remittent pam of ulcer 

The s)'mptoms are brought on or aggravated by many factors 

Certam food-stuffs, such as cabbage, apples, pears, are a 
frequent cause of the sj-mptoms Patients have learned by 
espenence that the eatmg of such kmds of foods will be followed 
by the sensation of gas, distention, rumbhng and gurghng, or 
more seiere types of distress Oftentimes our patients have 
ceased to eat certam foods, as th^' have found these thmgs 
disagree Cold substances are often the cause of immediate 
distress Thus ice-cream will lead to discomforts of one kind 
or another, but if warmed m the mouth before swallowmg it will 
be tolerated perfectly well Severe shakmg as brought about 
by ndmg over rough roads may cause discomfort Chilhng 
the surface of the body, as m swimmmg, is another disturbing 
factor 

Those thmgs which mechanically stimulate tlie colon may 
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diagnosed as a disturbance of the colon The second ease, 
with his attacks of acute cramp-like pain, will be recognized as 
intestinal in origin, but after the acute sjnnptonis have subsided 
the general tendency would be to look toward the stomach as the 
cause of his trouble, and finally, the third patient is the type 
which passes under the varioiK diagnoses spoken of previously 
It is this latter type of case which I wish to emphasize as 
bemg due to a disordered functionmg of the colon And I have 
attempted to pomt out the similarity between tlie symptoms 
and findings between the case whicli is commonly recognized as 
havmg a chronically disturbed colon, and tlie last case, which is 
usually not considered at all from tlie standpomt of the colon 
The Functionally Disturbed Colon from a Clinical Stand- 
pomt — For many years tliere was a tendency to lay all tlie symp- 
toms of so-called mdigestion to trouble with the stomach This 
was a result largely of the work of Kussmaul who, in IS67, wrote 
on the value of tlie stomach-tube m dilatation of the stomach 
The use of the tube gave a means of studymg tlie gastnc secre- 
tion, and as it was about the only means known of studymg the 
gastro-mtestmal tract objectively, it was a logical result that 
abdominal symptoms should be e'^laincd on tlie basis of a 
hjfperaadity or hypo-aadity With Van den Veldcn’s discovery 
in 1879 that the HCl was decremed m caremoma of the stomacli, 
a great impetus was given to this means of study, and tended to 
Increase interest m gastric aspirations as a diagnostic procedure 
The tendency to lay all distress of the gostro-mtcstinal tract 
upon the stomach contmued, chiefly because of the lack of suffi- 
aent knowledge, and Riegd, as late as 1903, wnting on Diseases 
of the Stomach in Nothnagel’s Encyclopedia Of Practical 
Medicine, Amer Ed , page 112, stated that "Cases of hyper- 
aadity are quite frequently seen in which no high values of 
hydrochlonc aad are found on quantitative analysis,” and again, 
“Cases of abnonnally high hydrochlonc acid evcretion arc seen 
that show no symptoms of hjqicracidity ” In other words, he 
recognized tlic mcompatibilities, but was unable to explam the 
symptoms on any other basis 

Within recent years, largely through the efforts of a few 
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rlini naTis we have begun to recognize the colon as the source of 
vanous digestive complaints The late Dr Bertram W Sippy 
had made a very dose stud}' and dassification of these symptoms, 
and it IS to him that I am mdebted for much that I know about 
these cases 

S}Tnptoms are diverse Th^' may occur at any place m the 
abdomen, and may vary from the mildest type of distress, sudi 
as a slight fulness or heaviness or weight, to the most severe 
cramp, as typified by the schoolboy green apple cohc Patients 
usually complam of distention and frequently loosen their dothes 
to obtam rdief Most patients complam of an excess of gas 
with gaseous eructations, and become the chrome bdehers who 
are so familiar to us all 

As to the time of occurrence, the ^'mptoms very frequently 
manifest themsdves before breakfast, thus differing from peptic 
ulcer, which gives discomfort before breakfast only when there 
IS a twelve-hour retention Another difference from ulcer sjunp- 
toms is that the distress is qmte haphazard in its appearance 
Although tendmg to come on withm a few mmutes after eating, 
the symptoms of gas bdehmg, etc , may be troublesome at all 
tunes of the day or mght. The distresses may be mtenmttent 
m character, diffeimg from the remittent pam of ulcer 

The symptoms are brought on or aggra\'ated by many factors 

Certam food-stuffs, such as cabbage, apples, pears, are a 
frequent cause of the s}’mptoms Patients have learned by 
expenence that the eatmg of such kmds of foods will be followed 
by the sensation of gas, distention, rumblmg and gurghng, or 
more severe t}’pes of distress Oftentimes our patients have 
ceased to eat certam foods, as they have found these thmgs 
disagree Cold substances are often the cause of immediate 
distress Thus ice-cream will lead to discomforts of one kmd 
or another, but if warmed m the mouth before swallowing it wiU 
be tolerated perfectly wdl Severe shaking as brought about 
by ndmg oier rough roads may cause discomfort Chilhng 
the surface of the body, as m swimmmg, is another disturbing 
factor 

Those things which mechanically stimulate the colon may 
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cause the distress, such as a bowel inoveinent, the giving of an 
enema, or massage of the colon Likewise tliese procedures 
may give relief when distress is present Cathartics should 
likemse be classed as a cause of this distress even though they 
may seem to give temporary relief 

Rehef from the sjnnptoms may be produced by bowel move- 
ments, enemas, and massage Belchmg gives temporary and 
partial rehef, and many of these patients are chronic belchers, 
swallmvmg and eructatmg in the hope that the ne\t belch will 
sufiSaently reheve them It is for this reason that soda is taken 
by so many, as the gas resultmg from the mixture of HCl and 
carbonate distends the stomach, and the resultmg belch mechan- 
ically reheves the distress Therefore, it is always well to ask a 
patient whether their rehef from soda occurs before or after 
belchmg, as in the former case it will be an ulcer distress, whereas 
in the latter it may be colonic 

Heat IS usually very efficacious, and warmtli applied to the 
abdomen in the form of a hot-water bottle or an electric pad is a 
useful means of temporarily aileviatmg discomfort 

Physical exammation may reveal considerable local or even 
generalized spasm, although, of course, m the mild cases the 
abdomen may appear qmte soft There is usually tenderness 
over the colon at some area, or the entire colon may be sore to 
pressure Normally one can feel only the cecum, and the palpa- 
tion of other portions of the bowel is abnormal In these cases 
it IS not uncommon to feel the descendmg colon as a cord-like 
structure It should be remembered also tliat normally one 
should obtam a splashmg sound in the abdomen only over the 
cecum and ascendmg colon, and over the stomach only after a 
meal, but with this type of case it not infrcquentlj- happens that 
we can ehat splashmg sounds over the transverse or descendmg 
colons 

Another sign which is occasionally made out m rather severe 
js obtained by stroking the abdomen As the mstrument 
passes midway through a hne from the anterior supenor spme 
to the umbilicus, there is a marked skm reflex 

In the study of these cases the stools arc of great value to us 
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If ■v\e consider the ph 3 ^iolog}' of the colon for a moment, it will 
be remembered that tie mtestmal contents enter the cecum m a 
hquid or semiflmd state As the fecal matenal is pushed along, 
fluid IS absorbed, so that bj’- the tune it reaches the splemc 
flexure it is of the correct consistency to be e^-acuated With 
the occurrence of a proper stimulus the descending colon empties 
its contents mto the rectum, and the resulting distention gives 
the desire to defecate With the granting of this desire we obtain 
a normal stool which is one that is firm enou^ to hold its shape, 
but at the same time is soft enough to be molded, so that it can 
traverse the rectum and anus without difficulty 

From this it is dear that any stool harder than normal 
means that too much hqmd has been absorbed, which, in turn, 
means that it has resided m the colon too long, and that the 
colon has not pushed its contoits through rapidlj* enough 
Converselj”, a stool softer than normal means too httle flmd has 
been absorbed and that the colon has pushed its matenal through 
too rapidlj- In this way the stools give us a gmde as to the 
state of actiMty of the large intestine If now we find that under 
normal conditions a patient is passing stools softer than normal, 
we are justified in sajnng that the patient’s colon is unduly 
imtated And this is a common finding m the tjqje of case we 
are discussmg If you recall, all 3 of the patients shown today 
ha\e been haAing stools softer than normal There should not 
be a positive test for blood, as this type of case does not have 
ulcers or erosions to cause bleeding 

A certam number of acutely imtated colons run an increased 
white blood-count, but this is not the rule, and with a leukow- 
tosis we must be very guarded m putting a patient m this classi- 
fication MTiether this condition can produce an mcrease m 
temperature I am not j-et prepared to saj' I should be ex- 
tremelj* wary' of an\* case with a fe^er and leukocy-tosis, ei'en 
though ei ery thmg else pomted to this type of condition 

Fmallj , we can give a barium enema The barium tends to 
flow m mtermittently, bemg held up by contractions, which 
finallj’ relax, allowing the banum to run ahead 2 to 6 mches 
before bemg stopped agam The colon usually shows an m- 
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creased activity, and may contract so violently as to make it 
impossible for the patient to hold the mjected fluid Mean- 
while, we should question the patient as to the production of 
any discomfort, as a perfectly normal colon can retam from 2 to 
3 quarts without difficulty 

To sum up, then, there is a type of case such as tins third 
patient I have shown, which is well known to all medical men 
and m whom we find evidences of an irntated colon By com- 
panng him with the first case, which is commonly recognized as 
a disturbance m the colon, we see that the symptoms of these 2 
vaiy only m degree If you follow enough of these cases closely 
you will find that wherever there is found these symptoms you 
will be able to demonstrate the signs of an irntated colon or, 
using Dr Sippy’s terminology, an imtable colon Reasoning 
backward, it seems fair to assume that the symptoms which we 
have discussed are m some way produced by the colon, and that 
many of the symptoms which formerly have been attributed to 
the stomach are m fact not gastnc at all 

Discussion of the Pathology —The more I study tins kmd 
of case, the more m doubt I become as to just what is takmg 
place Nothing has been demonstrated pathologically to give 
us any help Grossly and microscopically the colons appear 
normal, although Soper believes that the blood-vessels are not 
quite so evident at proctoscopy 

All that we can say is that m these cases the colon contracts 
with a smaller stimulus than m the normal case We have to do 
with a nerve and muscle apparatus about the physiology of 
which we know little 

At present I hke to thuik of this mechanism as havmga 
threshold value at which it Mill respond to a given stimulus If 
•we lower the threshold a smaller stimulus will be required to 
touch it off, and if we can raise it, a larger stimulus will be 
required, but this, of course, does not e\plam the cause of the 
raismg or low ermg of the threshold 

Die colon consists of a tube made up of smooth muscle and a 
complex' system of nerves The nerves are for the most part of the 
autonomic sj'stcm and go to make up Aucrbacli’s and the mycn- 
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tenc plexuses In. addition, the central ner\'ous system plays 
some rfile, as is evidenced b}' the vrell-knoivn fact that mental 
exatement may produce a diarrhea Now this colomc mechan- 
ism always has a certam stimulus actmg upon it in the form of 
the mtestinal contents Under normal conditions the sbmulus 
to activity IS such that the mechanism works as it should Under 
these conditions we know bj' expeience we can throw the system 
out of order m one of two vrays Returning to the idea of a 
threshold ^alue, we can leave this unchanged and mcrease 
the stimulus suffiaently to break through This ma}' be done 
b}' the excessive use of cathartics, excessive use of alcohol, or 
the contmued use of imduly irritating food A smgle apphca- 
tion of the mcreased stimulus by these means results in tem- 
porary derangement, with diarrhea and cramps, which subside 
as the stimulus subsides If contmued over a long penod of 
tune a chrome condition is set up which takes a longer time to 
recoier from 

On the other hand, the stunulus may be kept constant and 
the thre^old lowered This would appear to be the situation 
m the cases before mentioned, when, throu^ anxiely or mental 
exatement, an mdividual is seized with diarrhea and cramps 
And this seems to be the situation m the cases with an unstable 
nen ous system This is what we have m the so-called neuras- 
themc or neurotic mdividual These cases have a low threshold 
^ alue normally A stimulus that can be tolerated m the average 
case will be too much for the nervous mdi\ndual 

The treatment of these cases, therefore, is to allow only 
such stimuh to reach the colon as shall be m keepmg with its 
threshold value In those cases where the trouble is due to 
excessne stimuh with normal threshold ^’alues the solution is 
ample By cuttmg out whateirer imtatmg cause has been 
operating, we can be assured that the trouble will qmckly mend 
Thus m the second case that we have shown, if we can get hiTn 
to stop the excessive use of alcohol, his symptoms will rapidly 
disappear The last case wiU be more difficult There the 
ideal procedure would be to build up his threshold \’alue But 
this leads to the whole question of the underljmg condition of 
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the neurasthenic To pvc him relief from Ins symptoms we 
must cut down tlie stimuli reaching his colon until he is rcceiv'ing 
only an amount sulHaent to have his colon respond m a normal 
manner as evidenced by freedom from distress and the obtaming 
of a normal type of stool the second case the problem is 
simple, for we are srniply causing the patient to live an average 
life The third case is harder because we must bmit liis type of 
life below that of the average mdividual Of course, bctnecn 
these two extremes we have all combmations 

In short, however, the ultimate aim of treatment is to give 
the patient’s colon an opportumty to quiet doivn And this is 
accomplished by climmatmg all irntatmg agencies, such as 
cathartics and enemas As regards the diet, all food-stuffs 
may be listed according to tlieir action on the large intestine 
At one end of tlic hst arc such substances as white flour, on tlie 
other end is cabbage Between these extremes all tlie food- 
stuffs may be arranged 1 hereforc, we must try out tlie vanous 
food-stuffs, startmg at tlie bottom and building up, being guided 
in our additions by the response of the colon as indicated by the 
type of stool and tlic distress which the patient cxpenences 

The mechanism of tlie distress is an interestmg question 
We know that these patients have unduly active colons, and that 
they have a distress wluch can be recognized as being associated 
■with this ovcractivity of the colon 1 here is reason for fcelmg 
tliat the distress is assoaated xvith abnormal colonic contrac- 
tions, but just what the mechanism is we arc not as yet m a 
position to say 

At this point I should msert a word of warning The symp- 
toms and findings that I have desenbed arc those of a function- 
ally deranged colon This may occur as a result of those factors 
just mentioned Thej' may also be the result of a more senous, 
cause sudi as caremoma, where the patient, owmg to increasing 
constipation, has been irritating the large mtestine by the use 
of severe purgatives And there arc other patliologic conditions 
as an etiologic source, such as tuberculosis 'Jlicrcforc, be 
thorough m all your cases and do not overlook senous patliology 

1 his type of case is not new It is among the most common 
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which you will have to meet The symptoms are well known 
to all, and these cases have gone under the diagnosis of hj'per- 
aaditj'^, hypo-aadity, gastnc neurosis, gastnc catarrh, chrome 
mtestmal mdigestion, flatulence, neurasthenia, and many other 
names The causes given are even more numerous than the 
diagnoses, but the tendency m the past has been to menmmate 
the stomach as the seat of the trouble and to attempt to treat 
that It IS only withm a short time that it has been recognized 
that the colon was the organ to show disorder of function This 
opens a new means of approach for the study and treatment of 
this very large group of cases suffenng from abdommal com- 
plamts 

The recogmtion of the fact that the colon is very often asso- 
aated with the common symptoms of so-called mdigestion is of 
the greatest importance, for it is opemng to us a new approach 
to the solution of what has been a most unsatisfactory field of 
medicme from the pomt of view of diagnosis At present we 
are only on the margms of this field We know nothing about 
the physiologic pathology of what is gomg on, but it is to be 
hoped that the new means of approach may open the way to a 
better understandmg of this tj^e of case 

\OL 8 — 113 
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TBnfROID FAILURE WITHOUT MYXEDEMA* 

Presentabon of Cases Ulustrabng a Climcal Type of Hypo- 
thyroidism Hot Usually Recognized Discussions of Etiology, 
Symptoms, and Laboratory Fmdmgs Results of Treatment 
Discussion 

The pabents vhom I ■wish to present illustrate a type of 
thyroid failure "which differs so markedly from myxedema that 
the correct diagnosis is usually unsuspected The dinical picture 
of myxedema is so strongly assoaated m our mmds ■with mental 
and physical torpor, loss of hair, and the presence of pads of 
palhd fat, that it hardly occurs to us to suspect hypofuncbon 
of the thyToid when these symptoms are absent Yet dunng 
the past twenty-three months we have seen 32 pabents m this 
dime who had none of these ^unptoms, but m whom the labor- 
atory' hndmgs were identical "with those m cases of myxedema, 
and the results of beatment "with thyroid extract were so stnkmg 
that there can be no doubt as to the common eblogy of these two 
dmically' dissimilar condibons 

The reason for this dmical dissimilanly hes, I beheve, m the 
age periods m which the thyroid failure occurs Failiue m adult 
life, after growth has ceased, produces myxedema Congenital 
or mtra-uterme failure causes cretimsm It is failure dunng 
childhood or adolescence that produces, I bdieve, the dmiral 
picture illustrated by the pabents to whom I now call your 
attenbon 

Case I — This pabent, a woman forty-two years old, has been 
under my care for the past six years She came for rehef of 
headaches which she said she “had always had ” She can re- 

• Evans Memorial Publication, ICo 78, A, 39 
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member defimtely that she had them as a small child They 
began usually at night, wth nausea and chilly sensations accom- 
panying their onset The pain appeared first m tlie occipital 
region, spread forward around the head, and at the height of its 
seventy was most marked m the temples For twenty-four 
hours the patient was mcapaatated The pain then disappeared 
rather rapidly The attacks occurred, roughly, every three 
weeks, but she had had mtenmls of three months between them 
Properly fitted glasses had afforded no relief 

One sister has similar headaches, but they occur only occa- 
sionally Two other sisters, three brotliers, and her father and 
mother are free from headache, nor could I obtain a history of 
headaches m grandparents The father, now dead, had attacks 
of angma pectons It is mterestmg that the sister who had sim- 
ilar headaches developed th 3 n:oid failure two years ago, a year 
after movmg to Ohio She developed typical signs of myxedema, 
and on examination had a basal metabolic rate of —22 per cent 
In her case the thyroid failure did not occur Ull adult life had 
been reached, and the picture produced vas typical myxedema 

The patient’s past history is smgularly free from definite 
madents She has never had -any senous illnesses, and escaped 
mumps and scarlet fever m childliood She never remembers 
bemg sick, as were her brothers and sisters, nor docs she believe 
she was ever as well as they were She states that “things 
alivays took it out of her more than the others ’’ She never had 
the high spints and ^^tahty that other youngsters had, and 
though her appetite and digestion were good, she was always 
painfully thm She matured at twelve Her periods were reg- 
ular, as a rule, occasionally two or three days early 1 hey have 
ahvays lasted five days, the amount has been normal, and there 
has never been any pain with them The headaches w'ere apt 
to occur at about the time of the penods, but this relation was 
not constant 

In spile of her handicaps the patient stood well in school, 
graduated from college, and at the time I first saw' her was filling 
acceptably a position of rcsponsibilitj which required initiative 
and executive abihtj She was, naturall> enough, depressed 
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about her future, for her headaches vrere increasing in frequency 
and se\ enU*, and she w as “aliva} s tired ” Her appetite was 
good her bouels, pre\Tously always regular, were becoming con- 
stipated, and she found it hard to get to sleep because she w omed 
about her abihty to contmue her work The history is other- 
wise negative 

Phj'sical examination at the time of her first Msit gave few 
positive findmgs The patient is a tall, thin woman, measunng 
fi8 mches m height and weighmg, then, 105| pounds Her skin 
was pale, cool, but not stnkmgly dij', the mucous membranes 
were normal m color Her expression and posture expressed 
fatigue There was nothing else remarkable about her appear- 
ance Her hair was normal m texture, amount, and distribu- 
tion Her teeth were well kept, throat not remarkable There 
was no enlargement of the thyroid and no adenopathi"^ The 
chest was symmetnc, the breasts underdeveloped. The examma- 
tion of the thoraac and abdommal viscera disclosed nothing 
abnormal The extremities were not remarkable There was 
no edema, no abnormal pigmentation The eye-grounds and 
visual fields were normal In cases of pitmtary enlargement, 
the visual fields show a characteristic change m the great ma- 
jonty of cases, so the presence of normal visual fields is an impor- 
tant bit of evidence m the differential diagnosis of the causes of 
headache 

The usual laboratoiv' exammations showed a normal blood- 
picture and normal urme findmgs, with the exception that a 
slight trace of sugar was reported at one examination There 
v\ as, how ever, no hj'perglyceima 

The only diagnosis I could make on the evidence available 
w as migrame The patient was seen by several other phj'Siaans 
at different times durmg the next two years without benefit to 
the headaches The only measure which brought any rehef was 
curtailment of her activitj- to such a degree that it made an m- 
valid of her If she expended httle or no energy, her headaches 
were fewer and less severe, but if she led a hfe that was an)’-- 
where nearlj normal, no treatment inffuenced the frequency or 
scv cnty of the headaches 



1782 


CIIAJILES n LA\\TyCNCE 


In March, 1923 tlic patient Mas admitted to tins clunc for a 
M'cek’s study The pliysical examination m as unchanged 1 he 
blood-picture was normal, M'llh the exception that lymphocytes 
comprised 55 per cent of the M'hitc cells 1 he white cell count 
was 6750 Routine examination of the urine showed no abnor- 
mal constituents The phenolsulphonephthalem test sIiom ed that 
51 per cent of the dye mms eliminated m tivo hours Clinical 
examination of the blood showed 

Mkiii per 1 00 c e 


Non-protcin nitrogen 41 7 

Urea 16 9 

Uric ncid 3 8 

Crcatinin 2 1 

Sugar 86 0 


The avcolar carbon diond was 34 mm , a low normal value 
The sugar tolerance mms normal, as detemuned by galactose 
The urme and blood urea cun'cs slioived a sharp rise and 
dela)'ed excretion 

The basal metabolic rate averaged— 30 per cent on two con- 
cordant estimations Tlic temperature was 97 6® F , the pulse 
75 1 he blood-pressure was constantly slightly below normal 

a:-Ray examination and cxammations of tlic eyes and cars, 
mcluding the Bfirfiny test, revealed no pathology 'J ho Wasscr- 
mann reaction was negative 

Our findings left no room for doubt that the patient suffered 
from liypotliyroidism They also suggested that there was 
early renal impairment The non-protcin nitrogen, urea, and 
creatinm x'alucs arc all slightly above normal, the blood and unne 
urea curves arc similar to tliose found in ncphnbs, and tlie plic- 
nolsulphonephthalem elimination is at the low border of normal 
for the patient’s age Winch of the Imo conditions Mas respons- 
ible for the headache could only be ascertained by observing the 
results of treatment separately 

Ihc patient Mas tJiercforc given Uiyroid extract, 3 grains 
dail}', and no change m as made in her diet or mode of life Imo 
months later the dose Mas diminished to 2 grams daily because 
her pulse-rate Mas at times a little rapid She has continued 
this dosage, Mith bncf interruptions, to the present time She 
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has had only two headaches m the past twenty-three months 
One of these came after an abnormal demand upon her strength, 
the other after she had had no thyroid for six weeks She has 
gamed Ilf poimds m weight 

At the present time her appearance does not suggest malnu- 
tntion True, she is still imder ideal weight, but her sLm is 
normal m appearance, her posture and expression are those of a 
healthy person She has lost her depression and is full of mterest 
and ambition 

A repetition of the laboratory exammation gives some mter- 
estmg information The urme is normal The Ijunphocyte 
count has fallen to 34 per cent The results of the chemical 
exammation of the blood are as follow s 

Mem. per 100 c.e 


Non-protein nitrogen 30 0 

Urea 15 0 

Uncacid 3 6 

Sugar 91 0 


These findings are aU normal 

The blood-pressure is 120/80, temperature 98 6° F , pulse 72 
In short, the result has been a return to normal all along the Ime 
under the influence of thjnroid medication The last basal 
metabohsm estimation show ed the rate to be plus 26 per cent , 
and the patient was advised to stop her medication for a wreek 
There were, however, no signs of hyperthyroidism 

I hai-e shown you this patient because she represents a type 
of thjToid failure which has not been thoroughly descnbed, and 
which, therefore, often goes unrecognized Yet the condition is 
not extremely rare We have seen 32 cases of it m this chmc 
m the past twenty-three months The majonty of the patients 
haxe been treated by several physiaans, and none has recog- 
nized their condition as due to thyroid failure, probably because 
niyxedema is absent 

Even without that condition, however, there are certam 
symptoms and signs which should raise the question of hj-pothy- 
roidism m our mmds Extreme fatigabihty, for which there is 
no adequate explanation m the patient’s mode of life or physical 
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tXdTnjndliojj s^hould raise lit questitni of thc]e\cl of th\- 

rojd /unction. 1/ the =taint.d spadmsn of blood sho>^s no cn- 
dence of anemia, but does =bor.' a K'mphoc>'to=TS, if the pulse- 
rate js below 70, and does not quid-en mudi after crerase and 
if the temperature is subnormal it is unfair to the patient to 
omit from the ezanunation a proper estimation of the basal 
metabolic rate It is J3 ewise unfair and dangerous to gi%c 
thyroid because of the presence of these findmgs unless the basal 
rate is below nomuL 

The second patient wrhom I wish now to show you illustrates 
the results of long-standing thjToid fa3ure of the Lind just 
described 

Case n. — ^ITiis woman is fifty-three j'cars old, single, and 
teaches school She likewise complains of bemg bred all the 
time, and of headache and constipation At twentj, she had 
measles and has worn a vng e\er since because her hair, alwajs 
fine, became so scanty She has had no other senous illness 

She IS, as you see, a tall, rather thin woman, who looks tired 
and depressed Her skin is unelastic, but not thickened There 
IS a very shght symmetne enlargement of the thjTOid Her 
blood-pressure, two months ago, was 110/80, her pulse 68, her 
temperature 97 8” F The basal metabohe rate was then —24 
per eent The radial artenes are thickened, and examination 
of the rctma shows arteriosclerosis there The unne has been of 
persistently low gravity, but shows no albumin or casts In 
short, this patient has well-marked artenosclerosis assoaated 
with hypothyroidism The frequency with which these two 
conditions arc found coexisting was pomted out bj^ Falta* ten 
years ago 

Our cxpenencc m this clmic suggests that the artenosclerosis 
IS the result of the deranged protein metabolism existing oxer a 
considerable penod of time It will be remembered that the 
blood chemistry' m Case I suggested renal impairment, but that 
under treatment the findings returned to normal If such 
abnormal conditions persisted for many years, it is conccixable 
that they might be the cause of artcnal degeneration 
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In this second patient who is older, treatment has normal- 
ized the basal metabohsm, but the artenosderosis persists and 
there is much less subjective rehef than the first patient ob- 
tamed Her th\Toid failure has been compensated, but her 
general nutation still suffers because of the curculatorj’’ patholog}’’ 
This is one reason whj* the results of treatment are not bnlhant 
m some long-standmg cases of hj'pothyroidism, and it likewise 
emphasizes the necessitj* of recognizing and treating that con- 
dition, smce untreated th3Toid failure is almost certain to result 
m degenerative changes m the orculatorj' sj-Btem, which are 
irreparable There are other degeneratae changes which re- 
^ond to treatment if it is instituted earlj*, but become fixed in 
time Roughly, 16 per cent of the patients with thjToid failure 
whom we have exanuned m this chmc show impaired hearing, 
which IS benefited, if the damage is not of too long standmg, 
by treatment with ^30:0^ extract 

This question of the treatment of th3TOid failure is not, per- 
haps so simple as it sounds The degree to which basal metab- 
ohsm IS depressed is not a rehable index of the amount of th3T0id 
which must be given There seems to be, eq)eaall3' in patients 
with long-standing defiaenaes, an imtial inertia which it may 
reqmre large doses to overcome The basal metabohc rate m 
these long-standmg conditions is often not so low as m others of 
lesser chromat3’ Therefore the indmdual requirement of each 
patient cannot be calculated beforehand, but must be carefully 
worked out The dosage required to raise the metabohsm to 
normal is usuall3' greater than that required to mamtain it at 
normal after it has reached that level 

Until the basal rate has been normalized, and the subjectiv e 
^Tnptoms show improvement, the patient should be seen at 
least 'v\eckl3', and a record of pulse-rate temperature, weight, 
and subjectiv e s3Tnptoms must be kept If possible during this 
period the basal metabohsm should be estimated at weekl3’’ 
intervals, so that its response to the dosage given ma3* be ascer- 
tained As the metabohsm nears normal the dose of th3Toid 
extract should be dimimshed (usuallv’’ about one-third), and when 
t e metabohsm and pulse-rate have become stabilized at the 
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normal level, the patient may safely be seen at increasing inter- 
vals Inasmuch, however, as functional activity of the thyroid 
fluctuates considerably under the influence of fatigue, ncrv'ous 
strain, or infection, the patient should be educated to report any 
of these events promptly It will then be advisable to “check 
up” on the basal metabohsm, and it is often necessary to reiise 
the dosage of thyroid extract Pregnancy, if it occurs, has 
a marked effect on thyroid function, and every pregnant woman 
whose thyroid is below par should be closely watched through- 
out the pregnancy and the penod of lactation^ My expenence 
with pregnancy comphcatmg th3n:oid failure is small, for the 
latter condition seems to be usually assoaated with stenhly, 
but m the few cases I have observed it reqmred anmcreased 
amount of th3Troid extract to maintam the patient at a normal 
level durmg pregnancy Knaus* m a recent arbcle states tliat 
there is dimmished function of the thyroid dunng pregnancy, as 
shonTi by charactenstic changes m mtrogen and chlond reten- 
tion and a lowered lodin content of the colloid 

As a rule, I use thyroid extract rather than thyroxm m the 
treatment of these patients I feel that there is less danger of 
producmg toxic S3Tnptoms m case the patient fails to report as 
frequently as requested Moreover, our cxpenence m 2 cases 
has made me feel that the two preparations do not have an 
identical effect on the human metabolism Both the patients 
I refer to showed high normal blood-sugar values before treat- 
ment, and both, while takmg thyroid, developed glycosuria and 
hj'perglycemia The substitution of thyroxm nas accompanied 
by disappearance of the condition m each instance, but it re- 
appeared when thyroid extract was resumed It seems certain, 
therefore, that thyroid extract may have effects n hich thjTOxm 
lacks, and smee we are supposedly treatmg a failure of the entire 
tliyroid secretion, the extract of that gland seems the more logical 
ansner to the average patient’s needs 

Thyroxm is, however, a most valuable preparation m those 
cases m which thyroid extract docs not give satisfactorj' results 
In my expenence it is less likely to cause ncr\musness It is 
ideal w hen quick results are necessarj', but it should be used only 
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when the patient can l)c observed frequently and continuously 
Such a “high explosive” must be (xmstantly watched and care- 
fully used 

I do not want to leave the impression that the entire 'treat- 
ment of these patients ainsists m giving them the proper amount 
of eome thyroid preparation As strength and energy return, 
they are prone to overdo, and they must be educated to mcrease 
their activity slowly, so that they may re-establish that reserve 
v/hich is the foundation of good health. Elimination of focal 
infection is most important, and should be insisted upon as 
essential to recovciy Lightening the load wherever possible, 
whether by correction of eye-strain or elimination of domestic 
fnction, accelerates recovery Many of these patients have 
mental depression, many are irritable and uncodperative 
These symptoms disappear under treatment, but due allowance 
must be made for them when present 7’here is a reason for 
these symptoms in the deranged metabolism and nutrition, and 
the patient should be defended from the impression that she is 
“neurasthenic ” 

After a patient has regained normal health, the question is 
usually raised as to the necessity of continuing treatment in- 
definitely I have never seen a patient with definite thyroid 
failure who was eventually able to get along without thyroid, 
hut it IS often possible, after a time, to omit medication during 
regular intervals 'J'hc first patient I showed you has gone with- 
out thyroid extract for a month at a time without ill effects, but 
v/hen, after eighteen months’ treatment, she attempted to omit 
•t for SIX weeks, her headache and depression returned suddenly 
and violently I believe it is advisable to omit medication from 
time to time, for it minimizes the danger of produang hyperthy- 
roidism 

I he danger of producing artifiaal hyperthyroidism m these 
patients is a very real one When they have enjoyed normal 
tristcncc for a year or more they are apt to forget to keep m 
juch with their physician They feel that thyroid extract is 
icir salvation, and so go on taking it, without proper control, 
un I suddenly a thyroid explosion occurs. For this reason it is 

I 
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Wise to omit medication for stated internals after normal health 
IS well established If this results m the return of symptoms, 
the patient mil be qmck to report them 

In conclusion, I msh to bnefly emphasize certain pomts that 
I have tned to illustrate These are 

1 Thyroid failure of marked degree may exist without caus- 
mg myxedema 

2 The condition is frequently overlooked because of the 
absence of signs usually associated mtli hypothyroidism 

3 The symptoms of fatigability, irntabihty, and depres- 
sion are often called neurasthenia That diagnosis should not 
be made nowadays until the patient’s metabohsm, basal and 
speaal, has been thoroughly tested and evaluated 

4 Thyroid failure without myxedema is a delimte clmical 
t)q5e, due to failure of normal secretion before maturity, possibly 
before puberty 

5 Fatigability in a patient shoivmg no organic disease 
and no adequate anemia, but showmg bradycardia, subnormal 
temperature, hypotension, and an mcrcase m the number of lym- 
phocytes m the blood, should raise the suspiaon of thyroid failure 

6 The admmsitration of thyroid extract is not, however, 
justified by the presence of those findmgs, and should not be 
mstitutcd until the true basal metabolic rate has been deter- 
nuned In doubtful cases, in wluch the rate is between — 10 and 
—20 per cent , determination of the sugar tolerance is the most 
useful diagnostic aid Slight thyroid failure docs not effect 
sugar tolerance 

7 Thyroid extract and thyroxin are highly potent, and 
therefore dangerous preparations They should never be given 
unless thyroid failure has been proved to exist, and their ad- 
nunistration demands close oversight of the patient until their 
effect has been detemmed 
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SOME OBSERVATIONS ON ARTHRITIS 

This article is an attempt to record four obser\'ations of 
arthntis 

1 Usually it IS impossible to determme the condition of a 
]omt by mspecbon, palpation, and functional tests 

2 A studj’ of a:-ray plates of jomts diows that frequently 
three distinct types of joint, bone and tissue changes may be 
demonstrated, and these may be named hj'pertrophic, atrophic, 
and infectious arthntis 

3 Not uncommonly a study of spmes by »-ray 1011 show 
marked mcrease m bone formation of the vertebrae, with hppmg, 
defoimitj-, etc , and these changes may not be suggested by 
other e\ammation than the x-ray studies These changes 
maj' and can explam the reasons for the presence of varous pams 
and aches m different parts of the body These disturbances 
maj simulate other diseases 

4 Possibly the majonty of diets suggested for the treatment 
of arthntis are fallaaous 

The photographs of hands and the accompanj-mg x-ray 
plates show somewhat, that externally the hands are similar 
but the x-ray plates show an entirely different mtemal struc- 
ture than one might expect to find present 

Among the arthntic patients at the Robert Breck Bngham 
Hospital and those seen m pnvate practice a number of obsen a- 
tions hai'e been made which haie been of value apparently' m 
diagnosis and prognosis Some of the patients at the Robert 
Breck Bngham Hospital hai e been under constant obsen-ation 
and study for j ears ^lost of these patients have represented 
the more adianced stages of arthntis A large part of the 
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various studies have been of negative value and, therefore, by 
exclusion are of considerable value One fact uhich has been 
proved repeatedly is that one caiuiot judge or estimate accurately 
the amount and extent of jomt damage by mspcction, palpation, 
and functional activity in the majority of patients 

The above statement demands some plan of classification of 
arthritis, a simple plan and one easily demonstrated The 
photographs of hands and their correspondmg r-ray plates 



Fig 257 — ^a^Ray of normal Innd 


wntc their oun classification in a way The external appear- 
ances of tlie hands reveal some differences, which the photo- 
graphs show much less clearly than the hvmg hand However, 
enough docs show that can be pointed out to illustrate the 
differences 

The first plate is a copy of the a^ray plate of a normal hand 
(Fig 257) A close study of the plate presents the following 
details First, attention should be directed to the soft tissue 
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parts of the hand as ell as to the detail of the bones Notice 
particularly the veij' faint outline of the soft structures sur- 
rounding each joint This will give one an idea of the normal 
appearance of the soft parts m these locations Then notice the 
appearance of the articulatmg surfaces of the bones, the clean- 
cut outhne of the jomt surfaces, and the narrow white line which 
may be said to represent cartilage, and studj' also the defimte 
spaces between the articulating ends of the bones A study of 
the bone tissue itself shows the outhne of each bone and very 
clearly the cortices The trabeculations are very well marked 



I *• 
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Fig 258 — Photograph of hands of elderh woman 

If the »-ray plate is studied as a whole the articulatmg ends 
^ow a hghter shadow than the shafts of the bones The appear- 
ance of the carpal bones ha^ e clean-cut outhnes with each bone 
showing its trabecular configuration 

The second and third illustrations are the hands and x-ray 
plate of a woman se\ enty j ears of age (Figs 25S, 259) 

A stud}' of Fig 25S shows veiy httle apparent defonnit}' 
except for the shght pronunence of the tennmal phalangeal 
jomts Theseappear to be leryshghtly deformed The appear- 
ance of the tissues about the nails shows a moderate heapmg-up 
The skm retains its normal ma rkin gs and thickness 




tions are less clearly defined The shafts are denser and thicker 
and the penosteum presents a shag-bark appearance The while 
zones are also present, but narrower, at the articulating ends 
The ^aces between the joints are slightly narrower There is 
more uniformity m the entire density of the bones The carpal 
bones are denser generally, but they retain their hnes of cleavage 
fairly w ell In this group the mcrease in bone and the apparently 
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shght change m the joint may be well tenned “hj-pertrophic 
arthntis ” 

This tj-pe of arthntis is not apt to be found m mdiMduals 
trader fortt'-fite, and those hating these changes are apt to be 
of the heaty-boned tj’pe, stocky build, and hating a wide nb 
spread 

Hj-pertrophic arthntis is not a normal findmg m people of 
middle and later ages, although it may be present for years, 
slowlj' progressing until finally the patient complains of sjmp- 
toms suggesting arthntis, but so vague they may be due to other 



Fig 260 — Photograph of hands of middle-aged woman 

causes WTien the hypertrophic changes are present there may- 
be no s}-mptoms until there has been a stram, chilling of the 
bodt, wrench, spram, infection elsewhere m the body (as a 
bronchitis) fatigue exhaustion Finally, without apparent 
cause, sjinptoms occur, ushered m as swelling, para, stiffness or 
increase in hitherto unnoticed deformitj’ of the hands or other 
joints The manifestations in the joints maj’ be transiton- or 
chrome, with exacerbations and after once appearing tend to 
recur more readily The pam maj be dull, sharp, constant^ 
ratenmttent, localized, diffused, or referred 
tOL. s — 1 13 
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The fourUi and fifth illustrations (Figs 260, 261) slion the 
hands and ^-ray study of a ^\oman thirty-fivc years of age 
The photograph of the hands presents the following character- 
istics The skin over the middle and distal phalanges shoiis a 
Uiinning, with a partial loss of tlie normal markings, giving a 
shght glossy sheen to the skm early m the course of llie sympto- 
matic stage Later this atrophy of skm will become veiy much 



Fig 261 — a;-Ra> of hands sho;\n m Fig 260 


more marked, so that all of tlic markings tend to disappear and 
there is left a shinj ismglass-hkc skin '1 he terminal phalangeal 
jomts in this particular instance shon no changes on mspcction, 
palpation, or motion, but the x-ray plate shows a definite 
narrowing of the spaces between the articulatmg ends If this 
plate IS compared with the first one, this difTcrencc is more 
noticeable T he middle phalangeal joints show some ajijiarcnt 
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swelling and defonnity, however they present a fair degree of 
flexion and extension, and one might say that the jomts were 
only shghtly impaired, but the v-ray study tells an entirely 
different storj’^ The jomt spaangs and markmgs are practically 
absent m the third phalangeal jomts of each hand The”other 
middle phalangeal jomts show marked narrowmg and a fair 
degree of loss of normal markmgs The phalangometacarpal 
articulations show crow dmg with a narrowmg of the jomt spaces 
and destruction or loss of bone tissue The general impression 
of the hands is one of general loss of hme salts, destruction of 
cartilage, and a mushroomed effect produced by crowdmg of the 
articulatmg ends Carpal bones are crow ded and the boundanes 
are almost erased The bones show a marked loss of hme salts 
This type frequently progresses to marked defomuty, an- 
kylosis, and severe loss of bone substance 

The important pomts m this mstance are that mqiection, pal- 
pation, and motion do not gl^ e one an}* dear idea of the marked 
amount of actual damage and bone loss which is present The 
patient, whose plates are shown, first noticed swelhng and stiff- 
ness of her jomts five years ago, later there was deformity 
WTien first seen this w as marked and the jomts appeared to be 
ankj losed The a>-ray plates at that tune revealed fewer changes 
and less loss of bone and cartilage than is shown above but 
after a year’s treatment her hands present much less deformity, 
fair motion, and httle swelhng, and she is eammg her own bveh- 
hood at work, although the »-ray studies at present show e\en 
greater loss of bone tissue than at first 

This demonstrates that whereas examination of a jomt may 
diow one thmg, the T-ray plate shows another 

The general impression of the x-ray plate (Fig 261) mdicates 
atrophy of bone with destruction of jomts, which wntes its own 
descnption of atroph}', and so may be well termed “atrophic 
arthntis ’’ 

This ^-pc of arthntis appears to be found most commonly 
earlj- m hfe that is, between thirtj and forty j ears of age The 
type of mdiMdual haxing this form is apt to be of the slender 
build, small bones, and with a narrow nb spread 
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The sL\th illustration (Fig 262) is an ^-ray plate of a third 
type of “joint” involvement which is very common, and not 
infrequently called arthntis A study of the soft tissue shows 
an mcrcased density about some of the jomts and the outlines 
of the digits shoiv shght bulgmg, particularly of the middle 
phalangeal jomts On mspection these hands shoiv dunng 
the first attack very shght or no changes in the skm, 



riR 262 — v-Ra\ plate «iho«ing "infectious srtliritis " 


but as time goes on, if there is no abatement in symptoms, 
and if there is much fluid m the joint and much swelling 
m the tissue surrounding the jomt, atrophy maj be produced 
because of the increased pressure (Fluid may bt increased m 
tlie jomts of any one of the vanous Ijqies of the arthritis dcs- 
enbed in this paper Bj itself it is not an inclev of anj one 
joint invoKemcnt) Ihismaj simulate the atrophy of atrophic 
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arthritis, but the other changes mentioned as present in atro- 
phic arthntis are less apt to be found 

The atrophy so produced is more like the atrophy of disuse, 
whereas the atrophic arthritic diows actual loss of bone and 
general thinning This type is reaUy a penarthntis, a penartic- 
ular mvolvement It is more apt to be found m the j'oung adult, 
but may be present m an mdividual who is atrophic or h5^er- 
trophic as weU 

The above illustrations present three types of jomt involve- 
ment These may be termed “hypertrophic,” “atrophic ” 
and “infectious arthritis ” These illustrations have been 
selected ivith particular care to avoid the extreme stages of the 
three types of arthritis, because after all it is in the “early” 
case with apparently dight or no external deformity that we 
should be most interested The late stages offer very shght 
chance for more than partial rehef at best, although here, too, 
the rc-ray study may reveal a condition amenable to treatment. 
The hj’pertrophic and atrophic arthntis patients show their 
distmctive bone changes from the first and retain their different 
deielopments throughout the course of the diseases The 
term “early” is used to denote the time the patient consults his 
physiaan for the first tune, or that penod which the patient 
declares to be the first appearance of symptoms or signs of joint 
disturbance This means the onset of swelling, stiffness, pam, 
creakmg, or impaired function This “first appearance” is 
often a late appearance 

The other types of joint mvolvements may be classified as a 
manifestation of a recognizable disease process, i c , gonorrheal 
arthnbs is part of gonorrhea, tuberculous jomts are a part of 
tuberculosis, Charcot jomts a part of q^ihihs, septic jomts a part 
of sepsis, etc 

The three types of arthntis discussed and illustrated as 
h\-pertrophic, atrophic, and infectious do not appear to be parts 
of any specific disturbance In fact, no one defimte causative 
agent has been found constantly m any one of the three tj’pes 
The three tj-pes as presented show defimte structural Ganges 
Mluch, when examined carefully, usually classify themselves 
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Jiito the three distinct groups, and a study of these groups shows 
certain constant common factors peculiarly typical of each type 
To repeat, mspcction, palpation, and fimctional test of joints 
may at tunes give accurate mformation of tlic true state of affairs, 
but often one cannot be at all certam, and irrespective of the 
external appearance of tlie jomt, careful -i^ray study, particu- 
larly serial a,-ray plates, is indicated Such study mil show 
certam fairly constant characteristic structural changes whidi 





Fig 263 — at-Ray plate showing deformity w ith no symptoms 

mechanically separates arUmtis mto three groups — increased 
bone formation or hypertropluc arthntis, loss of bone and destruc- 
tion or atrophic artlmlis, and a periarbcular impairment at 
times mvolvmg joints, or mfcctious arthntis 

Senal a-ray studies of spmes, physical examinations of backs, 
acadcntal or comadcntal -c-ray studies of spines have demon- 
strated several mterestmg observations 

Figures 263 to 266 show different degrees of bone formation 
Figure 263 is a plate taken of a patient havmg kidney stone 
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There were no symptoms pomtmg to arthnbs of the spme, but 
it shows marked bone mcrease whidi is an outgrowih from the 
vertebral body This is the ty^pe of hypertrophic arthritis 
which maj’^ be present for years with no symptoms imtil a strain 
or wrench, etc , produce an mcreased congestion of surroundmg 
tissues, which, coupled with the bone hypertrophy suffices m 
some manner to produce nen e irritation The site of the bone 
change may determine the character of pam produced by press- 
ure on the particular nerve or nen^es in this location This pam 
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Fig 264 — *-Ray plate showing slight deforraitj with symptoms 

may be of diverse character and localized to one spot or radiat- 
mg It maj' be constant or mtermittent and may mvolve 
practically any part of the body It thus may simulate part of 
the picture of vanous other diseases, although mspection and 
palpation of the back may re\eal nothing abnormal 

"ftTiere there have been a;-ray plates of the spme taken 
several years apart there may be re\ealed no change in the 
amount of bone formation The difference hes m the develop- 
ment of symptoms, so that one may say’ it is not necessarily the 
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degree or amount of bone change \\hich produces sjTnptoms 
when the spme is involved, but that there is somctlimg more 
This “sometlung more” may be activated by the vanous causes 
enumerated — stram, etc — or occasionally the mcrease m bone 
formation may progress to the point ivhere it alone produces 
symptoms by pressure or hmitation, but tlie actual exatuig 
producer of symptoms appears to be congestion of soft parts 



r iR 26 S — V Ray phtc slio« ing attempts nt immobilisation 


about the spme, such as rcnch, spram, exposure, etc , and the 
symptoms subside as tlic congestion subsides, but they tend to 
return on subsequent occasions 

Figure 264 is of a spme which presents much less bone hyper- 
trophy, but symptoms were present and very m.trkcd This 
observation is of value in that it demonstrates that even slight 
hypertrophy of the spme with congestion, irritation, mfection 
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dsewhere may produce marked s 5 nnptoms of lameness, pam, 
iumtation of functional activity, and still very little bone change 
may be present 

Figures 265 and 266 show how ankylosis does occur, producmg 
in some instances elimination of symptoms, and presents merely 
an ankylosis of the spme It also shows nature’s attempts to 
produce a more equal distnbution of stress m the presence of 
misahgnment 

Curiously, and yet naturally, there is very httle symptoma- 
tology m the atrophic spme, although the same possibihties of 



Fig 266 — ^x-Raj plate shoinng response to stress 

stress and stram are present The chief things to emphasize 
from the above statements — ^that where qtmptoms of pain and 
irritation occur in middle-aged people the possibihty of arthritis 
of the spme should be remembered and ruled out as a causative 
factor if the dinical picture of the supposed disease is not com- 
plete Because due to the nerve imtation, direct or mdirect 
or by actual pinching of spinal nerves at points of eat, or from 
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increased pressure m the vertebral canal, or by increase and 
density of the articulations about the spuie, leg, arms, etc., the 
pam may be present constantly or mtermittmgly, and if present 
m the lower nght quadrant and presentmg on superfiaal or deep 
pressure, tenderness, a diagnosis of “chrome appendiatis” is 
made, particularly if constipation or mdigestion is present 

The nounshment of an arthntic or “jomt” patient is an indi- 
vidual affair At the Robert Breck Brigham Hospital patients 
have been kept on vanous diets, not for days but for months 
and years, and the practical observation has been that there are 
no marked demands for abnormal food mtake 

The physiologic demand intake has met all reqmrements as 
a measurable balance, that is, enough food to meet the patients’ 
body demand, and this means a well-balanced food mixture 
By this IS meant suffiaent carbohydrate to maintain 1 gram to 3 
grams per kilogram, ^ to 1 gram of protem per kilogram, and I 
gram fat per kilogram of body weight 

The kmd of food whenever possible is the fresh food, as fresh 
vegetables, fresh meat, milk, eggs, cheese, butter, entire gram 
breads, a moderate amount of fresh fruit, as orange or grape- 
fnnt, and simple desserts Such a food mixture meets all 
mmeral, salt, vitamm, carbohydrate, protein, and fat demands 
of the body 

Individual modifications have to be made One patient is 
demonstrably worse if certain foods are eaten, then omit that 
particular food from that patient’s mtake, but not from all 
arthntics’ food mtake The foods should not be highly seasoned 
An excess of sugar m some patients seems to make them worse 
Generally speakmg, the mdividual has to have his metabohsm 
mamtamed 

Meats for “unc aad” notions, “nunerals with mereased 
calaum formation,” and similar fanaes have failed to show any 
justification for acceptance 

If suffiaent food m a balanced manner is given, eaten slowly, 
no effect of a deleterious nature has been proved to result m any 
of our patients 

Exccssi\e purgation and pernicious use of laxatives is con- 
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demnable m all arthntics Here again the individual must be 
treated Some patients with dilated sluggi^ cecum and atomc 
mtestmes must be treated accordmgly On the whole, the ar- 
thntic ^ould be treated as an mdividual who for some reason 
has become unbalanced structurally and shows joint changes 
He should be built up, nourished, and exercised 
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BACKACHE IN DISEASES OF THE LYMPH-NODES 

In the dime today we will consider 2 patients, both of whom 
have suffered from severe backache As the diagnosis m the one 
case was not as evident at first aght as m the other we will con- 
ader it first 

Case I — This patient is one whose presenting ^onptom is 
severe backache of six weeks’ duration The histoiy’^ is bnefly 
as follows 

History of Present Illness — ^The patient is a motorman, fifty- 
eight >ears of age, a Canadian by birth During the course of 
his work about two years ago he noticed that he was “run down” 
and he felt m the need of a vacation This was accentuated by 
the death of his wife at that time He continued at his work, 
although he had to force himself to do iL The most marked 
symptom was the ease of fatigue This continued for about a 
year, when he noticed that he was beconung paler and was lonng 
weight About six months later he caught a "cold” and de- 
\ eloped ^miptoms of malaise and weakness which were called 
“old-fashioned” gnp He went to a hospital for observation, 
and, dunng the course of the examination, it was noted that his 
spleen vas larger than normal Recox ery from tins attack was 
dow, and he rested at home for two months Dimng this timp 
he noticed a “lump” about the size of an egg in the nght grom 
No structures that suggested enlarged lyunph-nodes had been 
noticed previoudy The mass was not painful, and there was 
nothmg that suggested that he had any mfechon of his to 
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account for it 1 he swelling slowly subsided and several small 
nodules remained He returned to work six months ago, somc- 
wliat unproved, but sUll feeling below par A symptom uhich 
bothered him off and on was itclung of tlie skm of all his extrem- 
ities and trunk Tlus necessitated scratchmg and produced 
crusted lesions In the course of tins past year of ill health he 
has lost 25 pounds m weight 

He contmued at work untd about five months ago, w'hen he 
developed a pam low' m the lumbar region This w'as dull and 
adimg m cliaracter, localised m his back, and did not radiate 
He noticed that w'hon lying on his nght side he obtamed some 
relief, but on nsmg to a sittmg position the pain was accentuated 
There were no associated gastro-intestmal or gcnito-urmaiy 
symptoms Ihe pam continued rather persistently for about 
tw'o weeks, during wluch time the patient had his back rubbed, 
and he gradually improved He resumed dnving his electnc 
car, but still expencnccd a dull pam m his sacro-ihac region, with 
a sharp “catcli” at times The pam soon became very severe 
and he was agam forced to give up his work three months ago 
The pam became most marked m the right sacro-iliac region, 
radiatmg roimd tlie crest of the ilium, and passmg down the 
antenor aspect of the right thigli to the Ivnce, sometimes low'cr 
(Figs 267, 268) 'Ihe mtense pam felt "like the muscles were 
bemg pulled off the log ” He could not stand on his right leg 
About a week before he entered our dime, which w'as three 
montlis ago, the pam shifted from tlie right leg to the left leg, 
and the pam m the nglit sacro-iliac region became almost un- 
bearable He was confined to bed and could he only on lus 
right side, with lus nght leg extended and his left leg flexed 
Any otlier position caused great suffermg Massagmg, ironing, 
and heat gave no relief It was in this condition that he was 
brought to our hospital m .m ambulance three months ago 

Before givmg the details of his physical cxammation a few 
pomts m lus past history arc of interest 

Fast History — About thirty years ago he had an attack of 
acute rheumatic fever and was m bed for four months, with red, 
swollen, and pamful joints He had tonsilhtis some twenty 
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years ago aad had his tonsils “snipped” at that tune He has 
had sore throats many times smce Before the age of twenty 
he had meades, scarlet fever, and mumps, with comphcatmg 
orduhs He has been troubled with dental canes and has had 
several teeth crowned He has also had attacks of what he calls 
“bronchial catarrh,” with a (hromc, productive cough, and occa- 



Fig 267 — ^^ea of pain in the lumbo- Fig 26S — ^Distnbution of the pal- 
sacrat region pable tymph-nodes The dotted line 

shows the course of the pain which 
radiated from the lumbosacral region, 
around the crest of the ilium to the 
anterior inner part of the leg 

sional attacks of pam that hat e been called “pleurisy ” He has 
net er had his chest tapped About two years ago he had some 
indigestion and distress withm an hour after a mp^ l and was 
troubled with a feelmg of distention His discomfort was re- 
lict ed by eructation and the gastro-mtestmal stTnptoms gradu- 
ally disappeared 
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Family Ilislory—liK parents died of “shock” m old age. 
One sister died of “quick” consumption about Uventy-two years 
ago Four brothers and 4 sisters are alive and well The 
patient knows of no one m the family ha\Tng sjTnptoms of disease 
in any way resembling lus Pcniicious anemia was given as the 
cause of his wife’s deatli Two children died in infancy, and 
two arc alive and well I'lie patient's habits have been good 
Physical Fy.ammahon — On physical examination, when the 
patient was first seen in our dime, twelve weeks ago, he showed 
a well-developed and well-nourished adult man, lying in bed, 
evidently sufTenng from considerable pain One of the outstand- 
ing features was numerous scratdimarks and small crusts over 
the skin of lus limbs and trunk A few old purpunc spots Mere 
present over tlie anterior surface of the lower part of lus legs 
Ills tonsils were small and ragged 

Of the l 3 Tnph-nodcs, the cervical ones were palpable, the larg- 
est being 1 cm in diameter, but most of the posterior cervical chain 
and the supradavicular nodes were not over \ cm in diameter 
Tlicy were not large enough to be noted simply by inspection 
In the right axilla a small node J cm -wide was palpated, and 
in the left axilla two nodes, one 1 cm and one 2’ cm in diameter 
There was a mass of nodes, about 7 by 5 cm , in the nght grom 
composed of individuals vaiymg from 5 to 2 cm m tlieir greatest 
diameter, and a few somewhat smaller nodes in tlie left groin 
All tlie nodes were discrete, clastic, and non-adherent to the skin, 
and non-fluctuant They were not painful or tender on press- 
ure, and the overlying skin was not reddened 

'I here was some loss of sensation in botli legs, especially in 
the skin of the antenor and inner surfaces of the thigh, knee, and 
calf No tenderness was noted over tiie nerve trunks 

The heart and lungs showed no evidence of pathology, and 
the retrosternal dulncss was withm normal limits 

The spleen was much enlarged, occupying the whole of the 
left upper quadrant of the abdomen, and extending ll3 cm 
below the costal margm in the nipple hnc, and reached a point 
43 cm from the midlinc 'I he surface was smooth, and a notch 
w as casil}' felt The spleen w as not tender The liver edge w as 
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palpable 7 an below the costal margin m the mpple line, and 
extended up through the epigastrium The edge was regular 
and not tender The examnation was somen hat mterfered with 
by the intense pam from which the patient suffered, and the 
mabihty or imwillmgness because of fear to extend his left leg 
or turn from his right side However, it was fairly eindent that 
there were no areas along the ^ine itself that were espeaally 
tender on pressure, and the sacro-ihac 3 omt gave no signs of 
disease Rectal evammation showed that the prostrate was not 
enlarged or tender 

Further exaimnation was not possible because the patient 
could not he flat or extend his leg It w ould have been desirable 
to ha\ e tested out his reflexes m greater detail and to note any 
areas of localized spastiatx' m the abdomen An a^-ray study 
of the spine w ould have been helpful m ehmmatmg a bone lesion 
For future stud}' a lumbar puncture w'lth withdrawal of flmd 
for exammation w'as to be considered, and roentgenograms of 
the spme 

The blood at tlus time showed 

Red blood-cells 3,900,000 per cu mm 

Hemoglobm 77 per cent 

There vras moderate achromia and some vanation m the size of the red 
corpuscles 

Leukocj-tes 9,800 per cu mm 

The differential count of 400 cells showed 

Percent 

Poh morphonuclcar neutrophils 62 0 

Pol} morphonuclear eosinophils 1 0 

Small lymphocytes 19 0 

Mononuclears I 3 q 

Atypical mononuclear cells 5 0 

The Wassermann test of the blood-serum was negative 

The urme showed nothing abnormal 

Dunng the penod of his obser\ation, which extended over 
Ee\ oral w eeks his temperature ^ aned betw een 100 2 ° and 98 2 ° F 
but there was no rcgulanty m the \anations from day to day 
The pulse-rate ^a^ed between 100 and SO, with respirations 
var}Tng around 20 per mmute 

\01.. S“XI4 
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The problem presented by the case before us is to trace tlic 
cause of violent pam m the back, emphasized in certain positions 
of the body, and radiatmg mto the legs The first condition one 
thmks of IS some form of arthntis In the absence of a history 
of trauma, and wth no tenderness on pressure over the sacro- 
sciatic region, strain of the ligaments seemed unlikely The 
patient’s age, fifty-eight years, and the immediate Jiistor^', as 
well as the physical exammation, were not suggestive of a tuber- 
culous or typhoid lesion of the spme An examination of the 
spinal fluid W'ould have helped to rule out meningitis and possibly 
a cord tumor The nerve tenderness of neuritis and the tender 
areas of saatica were absent The normal prostate did not sug- 
gest Its implication in tlie etiology of the pam The crowned 
teeth and the history of dental canes naturally suggested an 
arthntis or myositis assoaated with focal mfection 1 here was 
no localized tenderness or signs to suggest a psoas abscess or an 
appendical lesion One must not forget the referred pams of 
renal and bihaiy colic, but the contuiuation of Uie pam for 
several w’eeks and its alleviation in certam positions of the body 
makes a lesion of this type seem less likely, especially with tlie 
other signs The enlarged spleen and liver and the palpable 
l3Tnph-nodes and irregular fever suggested, among other condi- 
tions, lues, as w'cll as lymphosarcoma, leukemia, Hodgkin’s 
disease, or other form of malignant lymphoma The negative 
Wassermann made syphilis seem unlikely The absence of 
marked or progressive gastro-intcstinal symptoms, the absence 
of involvement of tlie tonsils, the absence of subcutaneous 
l3'mph-nodules in unusual places, made the diagnosis of lympho- 
sarcoma less probable, although it was to be considered 'Hie 
blood-picture was unlike that of a typical leukemia, being more 
in accord with tliat of aleukemic leukemia, or pseudoleukemia 
The biopsy of a cervical lymph-gland confirmed, on section 
and cxammation, the diagnosis of a form of malignant l)Tnphoma 
of a type consistent witli what is often knowm as aleukemic 
l3miphocytic leukemia or pseudoleukemia, but not of a 
character considered typical Hodgkin’s disease, with the patli- 
olog> desenbed by Dorothy Reed 
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As we look back over the history the train of sjTuptoms 



Fig 269 — ^Location of the pnnapal Ij mph-nodes of the pcKis and the- 
dccp inguinal region, shoeing the relations of the surrounding organs uhich 
ma> be compressed u hen the nodes enlarge ( Atlas and Text-booh of Humane 
Anatom} , Sabotta and McMumch ) 


non becomes more connected The fatigue, loss of n eight, and. 
the itchmg nere earl} s}-mptoms charactensPc of the disease 
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The attack of “gnp,” wnth the slow recovery, was quite prob- 
ably a flare-up of the process which had been slowly progressuig 
for at least a year and a half At tliat time the splenomegaly 
was present and the lymph-nodes enlarged The cervical 
group, however, never became pronunent Enlargement of the 
pelvic nodes, causing pressure on the nerves, followed, and can 
account for the pam and the partial loss of feelmg of peripherally 
excited sensation in the regions from winch the nerves led In 
this case the affected areas conresponded fairly well to the dis- 
tribution of the anterior crural nerves, with the mvolvement of 
some of the other branches of the first, second, third, and fourth 
lumbar nerves The enlarged nodes must have been so situated 
as to allow the blood-vessels of the legs not to be involved, as 
no edema was present In some cases the edema and venous 
stasis are prominent features of enlargement of nodes within 
the abdominal cavity The only evidence of enlarged internal 
nodes that we had at the time was the enlarged inguinal nodes 
and enlargement of nodes elsewdicre We were not able to 
feel the pelvic nodes (Fig 269) Sometimes these are palpable 
through tlie rectum 

The treatment, therefore, consisted in removing or relieving 
the pressure Because of the location of the nodes and their 
probable extent, tlieir surgical removal was not feasible Irradi- 
ation with the deep short-wave Roentgen ray offered the quick- 
est method of relief, and four exposures on consecutive days 
were given to the pelvis anteriorly and postenorly After the 
third exposure the pain was much less, and after the fourth 
treatment the patient experienced no pam unless he moved 
Fowder’s solution w’as prescribed, and the patient returned to 
his home His improvement contmued very rapidly, and in 
two weeks he w'as able to walk In about two weeks more only 
the shghtest discomfort remamed The spleen tlicn w'as smaller, 
extendmg down 10 cm below the costal margm m the nipple 
Une, mstcad of 1 1 J cm , as before the treatment The mass m 
the right grom had decreased, so that it measured only 3 cm 
in diameter, and the other nodes were about the sire first noted 
In the course of the next three weeks he felt practically 
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nonnal This was two months ago Dunng the penod after 
the irradiation he gamed 7 pounds m weight withm a few weeks 
The only new symptom was noctuna (twice dunng the mght), 
he had never been troubled m this waj' before This may 
ha^ e been a ner\'e pressure phenomenon or a direct invasion of 
the prostate by IjTnphoid tissue He volunteered the informa- 
tion at this time that normal sensation was returmng to his 
knees, though some wedcs prior to irradiation he could kneel 
on a sharp edge without feelmg it 

Some wedis after the patient had been reheved of his pam 
and was able to he m any position a roentgenograph of the 
lumbosacral spme was made This showed defimte hj-pertrophic 
arthntis with “hppmg” of the edges of the vertebra If we had 
had this e\idence m the beginmng we would have been misled 
mto thinlmg that the pam was a result of the hj*pertrophic 
changes m the bone If this were the case, it is improbable 
that the Roentgen-ray irradiation treatment would have re- 
heved It so quickly The bone changes remamed, but the pam 
disappeared It is quite possible that the enlarged Ijnnph- 
nodes, pressmg on ner\'es which were already irritated by hy- 
pertrophic changes m the bones, accentuated the condition, and 
thus mcreased the pam, which otherwise would not have been 
so marked 

Today j'ou maj* note that he looks like a healthy man m 
e\er 3 ’ respect He moves his bod}' freely m everj' direction, 
and the rehef-from the pam, which is so fresh m his memory, 
makes him very eager to go through all kinds of exerases just 
to emphasize how well he feels The itchmg, though less in- 
tense, stiU persists Now he feels no pam except on gomg to 
bed at mght, when there is a dull discomfort m the lower part 
of the back Although the symptoms have been alleviated, the 
disease itself has not been affected The largest of the nodes 
on the right side of his neck now measures 1 by 2 cm , although 
previously the largest node was but 1 cm m diameter The 
spleen is a htUe larger than it was when he first presented him- 
self, three months ago, extendmg down 12 cm below the costal 
margin m the rmddaxacular hne The skin of the lower part of 
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the abdomen is much pigmented from tlie scratchmg, combined, 
probably, with the effect of the irradiation and possibly the 
arsenic, although it must be remembered tliat pigmentation is 
frequently a part of the disease He is contmuing takmg Fowler’s 
solution and will be observed from time to time 

The essential features of this case of mahgnant lymphoma 
are that the largest lymph-nodes were not m the neck, as text- 
books picture in Hodgkin’s disease and some other forms of 
l 3 miphoma, but in the abdormnal, pelvic, and mgumal regions 
This location of such a process is probably more common than 
reports would lead one to beheve, and seems to be frequently 
overlooked m the absencd of enlarged pcnpheral nodes Such 
cases are treated for rheumatism, saabca, lumbago, neuralgia, 
forms of arthntis, and kindred diagnoses, often for a long time 
before the correct diagnosis is estabhshed 

As to the prognosis, the patient may be expected to suffer 
for varying penods of time, with relapse and improvement until 
the Roentgen rays or the rays of raium can no longer benefit 
his symptoms Such treatment, however, must not be given 
at random, but cautiously, for too much can readily produce 
undesirable results Symptoms are apt to be mostly mechan- 
ical m ongm, but the constitutional element with progressive 
aneima is to be anbapated, and will gradually become more 
pronounced One point at present is in his favor for fairly 
good health in the future, namely, that the red blood-corpusde 
count after irradiabon chd not decrease, and durmg the course 
of the past few months his hemoglobin increased to 95 to 100 
per cent Defimte leukopema (4600 to 5400 leukocytes per cubic 
millimeter) has been present for at least two months following 
his a-ray treatment Leukopenia in this disease is often a part 
of the chnical course m the later stages even without ar-ray 
treatment It may often become more marked, cspeaally as the 
anemia becomes a more prominent feature Roentgen-ray or 
radium treatment is unwise when there is a lymphopenia At 
present, with his low wlute count and only 7 per cent lympho- 
cytes, further irrachabon should be withhcM unless the pam 
makes it very urgent There may be a rapid decline if irradia- 
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bon IS gi\en when so few lymphocj'^tes appear m the blood- 
sbeam This is one of the atypical fonns of lymphabc leukemia 
m which most of the pathologic change appears m the spleen 
and lymph-glands, and the charactensbc blood-picture is not so 
evident as m the outspoken types of lymphabc leukemia 

Some of the features of the first case are shown m a modified 
form m the second case 

Case n — This man is a derk, tw entj'-mne years of age He, 
too, suffers from backache which has troubled him for about 
two years He first realized that he bred very easily and 
was gettmg progressivd}' weaker A pam developed m the 
left side of the upper part of his abdomen, and also m the lumbar 
and sacral regions of his back The pam was constant and 
burning m character, and did not appear to improve much under 
treatment For the past year he has been ha\'mg mght-sweats 
and his deep has been mterrupted because of pam His 
weight has decreased from 125 to 90 pounds, a loss of 35 
pounds during the past year He sought the ad\ice of a phys- 
laan about a } ear ago because of a swdhng m his neck It was 
found that he had enlarged cervical, axillary, and mgumal lymph- 
nodes, and that his spleen w as easily palpable Treatment with 
the Roentgen rays was gl^en at that time vnth httle immediate 
effect on the axillarj- and mgumal nodes The cemcal ones did 
not decrease, but enlarged greatly and extended up behmd his 
ear, causmg impairment of hearmg Durmg the next three 
months these nodes decreased m size spontaneously 

WTien the pabent first entered our dime, about seven months 
ago, he was not only poorly developed, but emaaated and dis- 
bnctly sick His spleen and cerxical, axillary, left supradav- 
icular, and ingmnal Ijonph-nodes were considerably enlarged 
The largest node or, rather, mass of nodes was at the angle of 
the left side of the jaw , and measured about 5 by 6 cm 
The blood exammabon showed as follows 


Red blood-cclls 

Hemoglobin 

Leukocjtes 


3.200.000 per cu mm. 
60 per cent 

12.000 per cu mm 
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Differential leukocyte count 


Polymorphonuclear neutrophils 

Percent 
70 0 

Polymorphonuclear eosinophils 

i 0 

Small lymphocj tes 

10 0 

Large lymphocytes 

2 0 

Large mononuclears 

Blood-platelets slightly increased 

14 0 


The urme contained a trace of albumin, some hyalmc casts, 
a few leukocytes, and many mucous shreds No evidence of 
blood was foimd m the feces 

The temperature was high in the evenmgs, between 101° 
and 104“ F , and 2 to 3 degrees lower m the mommgs The pulse 
was rapid, varymg ivith the fever, from 90 to 140 The respira- 
tions vaned from 20 to 30 per mmute 

A node removed from the grom was identified by Dr J 
Homer Wnght as showmg mahgnant lymphoma of the type 
desenbed by Dorotliy Reed 

After several treatments mth radium over tlie large lymph- 
nodes they were reduced markedly m size, although only tem- 
porarily The fever varied, some weeks bemg lugh, and at other 
tunes tlie patient had a normal temperature for several days 
This patient’s backache w'as temporarily relieved for varying 
penods after irradiation 

If there had not been the enlarged peripheral lymph-nodes 
and spleen, the diagnosis would have been much more difficult, 
and the abdommal and back symptoms would have suggested 
vanous other possibihties than a form of lymphoma There 
was a defimte history of tw'O attacks of gonorrheal urethntis 
earher in life A gonorrheal arthntis or a diseased prostate 
might have accounted for his pain There was also a lustoiy of 
pendental abscesses so severe that all the teeth m the upper 
jaw had been extracted TIus, however, was ten years ago, so 
that It IS rather late now' to attnbutc a clironic artlintis to this 
source The enlarged Ijrmph-nodcs and spleen and the path- 
ologic changes revealed by biopsy are the important pomts in 
makmg the diagnosis Fever is a common symptom of Hodgkin’s 
disease, and the lymphopenia with polymorphonuclear Icukocy- 



BAC^CHE IN DISEASES OF THE LYMPH-NODES 1817 


tosis and increase m the number of mononuclear cells and blood- 
platdets are characteristic of the disease when advanced 

The patient now is tn exlremts and illustrates the terminal 
stages of Hodgkin’s disease He is markedly anemic, weak, 
emanated, and appears prostrated and toxic He sleeps or 
dozes most of the time, and his pam is bemg dulled by sedatives 
until he obtains his natural and imminent release from this 
dread condition 

Backache, as well as abdommal pam, is by no means an 
uncommon S3rmptom of the conditions causmg enlargement of 
lymph-nodes The mechamsm seems to be that of Tnerbameal 
pressure on the nen^es, and the quickest method of giiong rehef 
is by means of adequate irradiation directed at the proper area 
Irradiation does not cure the disease, but m the majonty of cases 
is the method of choice for givmg ^Tnptomatic rehef 
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END-RESULTS OF THE MEDICAL TREATMENT OF 
PEPTIC ULCER 

There is probably no subject engaging the attention of the 
phyaaan and surgeon that is enmeshed m such divergent views 
as the treatment of peptic ulcer of the stomach and duodenum 
Until comparative!}' recently there were two rather distinct 
camps — ^the one advocating medical treatment, and the other 
surgical mtenention without reference to the mdividual case 
Such mtense intolerance must, mdeed be associated with a 
rather fundamental lack of realization of the prmaples involved 
in the opposmg therapy and vagueness in the definition of the 
term "cure ’ Most of our data on the efilcacy of any form of 
treatment is based on immediate results rather than the ulti- 
mate efficac}' It is hoped that the demonstration of the foUow- 
mg 2 cases will emphasize what may be espected tirom carefully 
regulated medical treatment in certain cases of peptic ulcer 

Case I — ^The patient, J M S factor}' superintendent, 
referred to Dr C R Ohler by his family ph}'acian, entered the 
fourth medical service of the Boston Citi* Ho^ital on April 16, 
1923 with the following complamts “Gnawing pains in the 
stomadi two and a half hours after meals Nervousness Run 
down Chrome catarrh Vomiting Constipation ” His fam- 
ily historv' was negativ e except for tuberculous in one brother 
His past histor}' showed the presence of many childhood infec- 
tions, an appendectomy m 1916 hemorrhoids for the past fivn 
}cars, with occasional bleedmg, occasional frontal headaches, 
and the extraction of all his teeth several }'ears ago because of 

xSt9 
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decaj' He*^ has worn glasses for reading for the past ten years 
Moderate use of alcohol and tobacco has been the case Suice 
youth His occupation for the past t\\entj'^ years has been 
that of superintendent in a suspender factory 

He dates the onset of his present illness to two j^ears ago, 
when retching in the morning, gnawing pains in the epigastnum, 
occurring about two and a half hours after meals, and reheved 
by food and change m posture (to the recumbent), were features 
Alkahes were never tned These pams sometimes became very 
severe, but had no definite radiahon Occasionally mthm an 
hour after meals he would vomit At no time did he have hem- 
atemesis or tarry stools P 3 TOSIS was only an occasional symp- 
tom The symptoms w'ere practically constantly present for 
the past two years, and became progressively w'orse, accom- 
pamed by marked “nervousness,” general malaise, constipation, 
and loss of w'eight (25 pounds) 

On physical exammation the following prommcnt features 
were present anxious faaes, marked arcus senihs, sluggish 
sprmg-like pupillary hght reactions, no focal mfection m mouth 
or smuses, hyperresonance over entire pulmonary fields, dcfi- 
mte epigastnc tenderness on pressure, mgumal hcrma easily 
reduable, sclerosed peripheral vessels, ordmary artcnal tension, 
normal deep reflexes, and fibroUc external hemorrhoids 

The history and physical exammation suggested duodenal 
ulcer as the prmapal diagnosis, as did the Roentgen studies at 
the Massachusetts General Hospital done on February 2, 1923 
It seemed that gall-bladder disease should be carefully excluded 
and that the digestive features, dmically as w ell as radiograpli- 
icalty, might be due to spasm secondary to a gall-bladder lesion 
In addition, the supplementary diagnoses of emphysema, ar- 
tenosclerosis, mgumal hernia, and external hemorrhoids were 
made 

Laboratory findmgs showed Urme negative, no leukoc>'- 
tosis or anemia Negative blood Wassermaim reaction Blood 
urea withm normal limits Feces negative for parasites, gross 
and occult blood, and undigested food particles Gastric anal- 
ysis (modified Ewald meal) showed m one-half hour free IICl 
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40 and total aaditj- 80 and m one hour free HCl 45 and total 
acidity 90, no mucus or gross or occult blood ■were present 
The Roentgen studies were of much mterest On April 19, 
1923 a Rieder carbohydrate meal consistmg of 60 grams of 
banum and 100 grams of oatmeal pap with cream and sugar, 
wasgiienat9A H Lunch n as oimtted and at 3 p si thepa- 





Fig 270 — Case I Roentgenogram taken si\ hour's after the ingestion of a 
Riedcr meal before adnumstration of atropin 

tient uas fluoroscoped, and showed marked gastnc retention 
with a defimte duodenal ulcer (Fig 270) A buttermilk banum 
mixture uas now fed to study the stomach more carefully. It 
was hjpertomc steerhom m type, with moderate hj-perperistal- 
sis and showed no filhng defects craters or mosura: on the 
greater or lesser curiatures The duodenal cap filled par tially ^ 
displaj-mg a definite defect on the lesser cunature aspect of the 
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first portion, which could not be filled on manual jialjiation 
(Fig 271) Next day at 9 A M no gastric retention was 
seen, no lesions were apparent lower in the tract The 
diagnosis of duodenal ulcer mth obstruction scciiied justified 
It was decided, however, to -i-ray the patient again under 
atropm to ascertain the extent of lesion due to spasm and that 



1 

Tig 271 — Case I Roenlgtnognm taken iinincdntcl) after the nigcition 
of a barium buttermilk mixture before the administration of atropm 

due to cicatrice formation Atropm, 3/1 SO grain, was given 
between 3 p m of April 20th and 9 a m of April 21st, dilatation 
of tlie pupils did not occur, but definite diymcss of the mouth 
was present A motor meal gixcn at this time showed immedi- 
ately a picture of the stomach similar to that seen on the pre- 
vious day and ii persistent duodenal deformity When viewed 
six hours afterward no gastnc st.isis was .ijjpareiit (Fig 272) 
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A buttenmlk-banum mix ture still showed a persistent fi ll in g 
defect on the lesser curvature aspect of the first portion of the 
duodenum (Fig 273) Gall-bladder plates taken on April 18th 
showed no defimte pathologj* in the gall-bladder region After 
the first examin ation one could conclude that \\ e were deahng 
with an obstructive duodenal ulcer which warranted surgical 
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Fig 272 — Case I Roentgenogram taken six hours after the ingest on of a 
Ricdcr meal after the administration of atiopm 

treatment After the second exammation, under the intens*, e 
admmistration of atropln, the duodenal ulcer perssted. shov-c? 
that a defimte orgamc defect was present, but fimctT'nal!*.’ 
stomach was altered emptjmg m normal time th 
mg that superimposed upon the ulcer was ^sm 
to produce obstruction This obser.aticn led Ce tA 

attempt medical treatment in an e^dea* r- v '-ea vi» 
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ulcer to such an extent that the irritative features uould dis- 
appear and the spasm, mth the consequent gastnc retention, 
would disappear The patient left the hospital on April 21, 
1923, to return for medical treatment 

Course m the Hospital — On May 4, 1923 tlie patient returned 
to the hospital for treatment A modified Sippy regimen was 
instituted Si\ ounces of milk-cream (equal parts) mixture eveiy 



Fig 273 — Case I Roentgenogram taken immediately after the ingestion 
of a banum-buttcrmilk. mixture after the administration of atropm 


hour from 7 A M to 7 p M , alkaline pow'der startmg with soda 
bicarbonate, 5 grains, bismuth subcarbonate, 10 grains, and 
calaned magnesia, 10 grams, and altered m dosage according to 
the degree of neutralization and frequency of bowel movements, 
atropm, gram 1/150, at 7 and Ham and 3 and 7 pm daily* 
and olive oil 1 ounce, at 6 30 a m and 9pm Aspirations of 
gastnc contents were done at frequent mterv'als one-half hour 



end-results of treathext of peptic ulcer 1825 


after the ingesUon of milk-cream mixture to determme the 
degree of neutralization, the contents were not aspirated mghtly 
as m the classical Sippj' treatment After two days on such a 
regimen the patient became symptomless On hlay 19th, after 
fourteen days of such treatment m bed, a Rieder carbohydrate 
meal uas giien, and fluoroscopy and the roentgenogram (Fig 



Fig 274 — Case I Roentgenogram showing absence of gastnc stasis after 
fourteen da'xs of treatment 


274) shots cd no gastnc retention Atropm was then discon- 
tmued for tvso days, and roentgenograms were agam taken six 
hours after the mgesUon of a Ricder meal, showing no gastnc 
residue Scmisohd bland food increasmg gradually m amount 
was now added at 8 a m noon and 5 pm feedings He con- 

tmued sjTnptomlcss unUl Jlay 26th when a dietai^' mdiscretion 
sot. S — iis 
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due to error in the diet kitchen produced gnawing pains in the 
epigastrium, a day’s return to the milk-cream diet produced 
absolute relief, and the patient reached quickly his former level 
of tolerance for food On June 2d, after two days of discon- 
tmuance of atropm, a motor meal was given, no gastric reten- 
tion was present in six hours (Fig 275) He left the hospital 



Fig 27S — Case 1 Roentgenogram showing aliscncc of gastric stasis after 
discontinuance of itropin 

on June 2d to contmue a careful regimen at home Wien he 
left he w as taking three fair-sized meals at 8 A M , noon, and 
5 P If , with intermediate milk-cream feedings and alkaline 
powders The schedule was so arranged that after two weeks 
at home the patient could return to work and take three mod- 
erate meals daily with three intermediate feedmgs of milk and 
cream (earned to work m a Thermos bottle), and alkalies one 
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hour after each mgesbon of food During his stay m the hos- 
pital, after the second day of treatment and "with the exception 
of one day when a mistake uas made in the diet, he -was sjonp- 
tomless, he gamed over II pounds m v eight, his general condi- 
tion markedlj' impro-ved, particular^ with regard to his psychic 
reactions to those about him, occult blood was persistently ab- 
sent from the stools 












Fig 276 — Ca^ I Roentgenogram sho\nng absence of g-istnc stasis after 
four months' treatment 

Course Since Leaving the Hospital —The patient remamed at 
home on a half-rest schedule for two weeks and th en returned 
to work, w orking onl\ half a day for one month WTien seen on 
June 15th a total gam m weight of 22 pounds was noted He 
was seen on Jul\ 2d, no recurrence of symptoms had occurred, 
Ms total gam m weight was 28 pounds He was advised to 
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continue on tlie tlircc-nieal-three-intermediate feeding basis, tlic 
variety of foods being increased When seen again on August 
ISth, in the meantime wntmg to us every v eek about his con- 
dition, he was symptomless, his total gam in weight was now 
30 pounds On September 4th -i rays si\ hours after the ad- 
mmistration of a motor meal show'cd no gastnc retention (Fig 
276), but still a persistent deformity of llic cap He reported 



Fig 277 — C^sc I Rocn(gcno(,nni sliouing ibscncc of gisinc snsii after 
tiglitccn months’ treatment 

monthly for a-ray e\amination and advice, but luis never had a 
return of gastnc retention or s>mptoms 'I he diet is now a 
very liberal one, with meat three limes a week, three inter- 
mediate feedings of milk and cream arc still taken daily On 
November IS, 1924 tlic a-rays showed no gastric retention and a 
verj' marked deformitj of his duodenal cap Hi‘! total gam m 
w eight has been ^7 pound<; The marked ncrvousnc'.'. has largely 
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disappeared He feels that he is cured To us, at least, he is 
functionuig without symptoms and Roentgen evidences of ab- 
normal motor activity 

Inasmuch as reports ha\e recentlj’^ been pubUshed to the 
effect that prolonged alkalmization may be accompamed by renal 
damage, his renal function has been carefully followed There 



Fig 27S — Case I Roentgenogram showing appearance of duodenal 
cap after eighteen months' treatment This is not strict!} comparable with 
Fig 271 because of differences m the position of the patient when the plate 
was tiken 
> 

has been a shght diminution m the abihty to concentrate, but 
probably no more than would be expected to occur in a like 
penod of time in a man of his age 

Case n — ^The patient, A C , a wadow, forty-fit e years of 
age, a domestic, was seen on Februaty 2, 1924 because of the 
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following complaint “Sore stomach, especially pit, gnawing, 
nausea, vomiting, heartburn, flushes ” Her family lustoty wras 
essentially negative Her husband died two j^ears prenously 
from pneumonia, leavmg the patient wntliout resources and 
necessitatmg her working as a domestic m addition to main- 
taining her home Her past history presented the following 
features Occasional bitemporal headache, all teeth extracted 
three years ago because of decay, occasional sore throats, eyes 
refracted for near-sightedness, shght dj'spnea on moderate 
exertion, tendencj' to constipation, ahva 3 fs “high strung,” has 
had swollen knee one j'ear before (probably traumatic), and su- 
pravaginal hysterectomy hvo montlis ago 

She dates the onset of her present illness to twenty years ago 
A sharp constant pain m the epigastrium, not radiating to the 
back or shoulder, was the feature No relationship to meals was 
noted Rehef w'as obtamed hy soda, heat, and, occasionally, 
bowel movement The sjTnptoms were accentuated by the 
ingestion of food and the apphcation of abdommal pressure 
Nausea and distention W'cre occasional accompamments of tlie 
pam Vomiting occurred seldom, but gave relief Heraatemesis 
and melena had never occurred These symptoms of moderate 
seventy contmued practically constantly with only an occa- 
sional few' days’ respite imtd the past year, when they w'cre 
markedly accentuated She had, however, not lost any weight 
or had any melena or hematemesis 

On physical exanunation tlie follow mg proimnent findmgs 
W’ere present Shghtly overw'eight, rapid pulse (96), small ton- 
sillar tags, prommence projectmg antenorly palpable m cervical 
region, negative heart and lungs, normal artenal tension, mid- 
hne abdommal masion, abdomen generally tender, particularly 
in lower half and in the epigastnum 

The histoi^' and physical examination suggested gastnc 
ulcer, but because of the age of the patient cancer must be ruled 
out as the prmapal diagnosis The flushes and abdommal 
tenderness could all be explamed on the basis of the recent 
hysterectomy The antenor prommence suggested a cervical 
nb, but was not substantiated by r-ray 
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Laborator}* findings showed mine negative, no leukocj'tosis 
or anemia negative blood Wassennann, blood non-protem 
nitrogen nithm normal limits, feces negative for parasites, 
gross and occult blood, and undigested food partides Gastnc 
analj'sis (Boas meal) showed in one-half hour free HCl 5 and 
total aadity 11, in one hour free HCl 30 and total aadity 40, 
and m one and a half hours free HCl 45 and total aadity 55, 



Fig 279 — Case II Roentgenogram showing the crater of the gastnc ulcer 
before treatment 

50 c c of bile-stained contents were recovered from the fasting 
stomach, these ga\e a family positi\e guaiac test, but were 
microscopically negatl^ e 

The Roentgen studies were done in the manner descnbed for 
the precedmg case Six hours after the mgestion of the Rieder 
carbohydrate meal no gastnc stasis was obser\ed, the head of 
the meal was at the hepatic flexure A buttermilk banum 
imxture was fed at this time to study the stomach more care- 
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fully It was orthotonic and did not present any abnormal motor 
phenomena, such as antipenstalsis or hj-perpenstalsis Along 
the lesser curvature on the postenor nail oral to the mdsura 
angulans a large crater nas noted (Fig 279) Palpation at tins 
pomt ehated tenderness No hour-glass contraction was ob- 
served The duodenal cap fiUed readily on palpation The 
Roentgen diagnosis nas ob^^ouslJ' that of gastnc ulcer, mth 
the suggestion that, because of the large size, cancer be con- 
sidered The clinical history (no recent loss of weight or hemor- 
rhage) was agamst this, as n as also the gastnc analysis 

The problem of therapy in this case n as a real one Surgerj' 
n as considered because of the possibiht)' of its bemg a pnmai^’ 
carcmoma or an ulcer which had undergone mahgnant degen- 
eration, and also because of the economic status of the patient 
(a domestic who must do much physical work mth rclati\cly 
short penods of rest) On the other hand, the long-standing 
histoty, lack of recent loss of weight, and laboratory findmgs 
not confirmatory of carcmoma, as well as the patient’s desire to 
avoid operation, suggested the advisabihty of a pcnod of med- 
ical treatment, mth the resen^ation that, should tlus fail to 
give rehef, surgery be resorted to Accordingly, on Februarj 12, 
1924 the patient entered the fourth medical service for treat- 
ment 

Course lit the Hospital — ^The patient was put on a modified 
Sippy regimen of 3 ounces of imlk and cream (equal parts) 
every hour from 7 A M to 7 p M, and was given magnesium 
oxid (usta), 10 grams, sodium bicarbonate, 5 grams, and bis- 
muth subcarbonate, 10 grams, every hour from 7 30 A Jr to 
9 30 p M Atropm, 1/150 gram, was given four times dailv 
One oimce of ohve oil w'as given at 6 30 A ir and 9 30 P M 
The patient was symptom free on the second day of the treat- 
ment On February* 22d semisohd bland food was added, m- 
creasmg gradually in amount, tlie patient was symptom free all 
this time On March 11th she was put on a diet consisting of 
tliree meals and three-mtermediate-feedmgs Her conv alescence 
w as unev entful, except for the persistence of the “hot flushes, 
which were apparenth relieved bv the subcutaneous adminis- 
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trabon of whole o^ar 5 * extract On ^larch 20th she left the 
hospital on a high calonc diet in three meals and three mter- 
mediate feedmgs and mstructions to take the alkahne powder 
one hour after each feeding 

Course After Leaping the Hospital — ^Patient reported weekly 
and was entirely symptom free She was given subcutaneous 
mjections of whole o\arj* extract weekly for two months ex- 
penendng complete rehef from the “hot flushes’ , attempts to 
give oAanan and corpus lutem tablets by mouth were unsuc- 
cessful m the control of her sjTnptoms She expenenced none 
of her dlgestl^ e sjTnptoms at any time and returned to her usual 
labonous work one month after leaxing the hospital She 
reported regularly irnbl August 3d and then dropped out of 
sight On November 19, 1924 she returned statmg that she 
has been absolutely free from gnuptoms and has been taking an 
ordmary full diet On November 20th she was 'i-ra 5 *ed, on 
fluoroscopj' no ulcer could be seen but on takmg roentgenograms 
m different positions a ^er^• small crater could still be found 
(Figs 2S0, 281) She was adMsed to contmue on a three-meal- 
three-mtermediate-feedmgs basis and was told that she could 
not yet consider herself cured 

Discussion — ^The 2 cases presented to you are ones which 
most surgeons and many physiaans would, m the begmnmg 
ha\e designated as surgical problems Yet, the results of med- 
ical treatment haxe been emmently satisfactory', though the 
mstitubon of this therapy was rather due to the circumstances 
contraindicatmg surgery than immediate choice There are m 
these cases two subjects which are particularly worthy of more 
careful consideration and emphasis first, the catena to be set 
for “cure” of peptic ulcer and, second the prmaples of adequate 
medical treatment 

MTiat constitutes cure m peptic ulcer’ Is it necessarily 
complete anatonuc restoration’ Do the absence or presence of 
Roentgen findmgs m themselves without reference to the chn- 
ical picture, determme the status of an ulcer’ Do the labora- 
tory findmgs determme recoiery’ Does the absence of ^mip- 
toms mean complete return to normal from the Roentgen* lab- 
oratory, and anatonuc standpomts 
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Figs 2S0, 2S1 — Caw. 1 1 Rotnigcnognms showing the healing of the gastric 
ulcer ®ccn in Fig 2V9 
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The word “cure’ m relation to peptic ulcer has unfortunately 
c oth p to mean the complete restoration of normal morphologj’- 
m a diseased organ Yet even the surgeon cures fractures of the 
daMde without much pretense at presemng normal mor- 
phology Just so m peptic ulcer, situated m organs -where 
trauma and imtation are imaioidable and scarnng is an in- 
eiitable consequence of the chrome inflammatory' reaction com- 
plete restoration is a goal to be sought m vam Because of 
this scarnng the normal phraolog}' can hardly be esqiected 

The ar-ray has been largely regionsible for the msistence on 
anatomic restoration m the heahng of the ulcer One sees cases 
of diniral gastnc or duodenal ulcer without pathology demon- 
strable by ar-ray On the other hand, m treated cases of gastnc 
and duodenal ulcer who are symptom free there are usually 
found persistent e\idences of the ulcer on t-ray Carman, at 
the Iklayo Chmc, feels that it is impossible to get a healed duo- 
denal ulcer from the ar-ray standpoint, proMded that a pre^^ous 
deformity' of the cap was noted However the possibihly that 
an erosion of the mucous membrane may be accompamed by 
much pathologic motor actl^-lty and give a very different i-ray 
picture when healed, from that when still m the abrasive ful- 
nunatmg state must be borne m mind One cannot then ex- 
pect the ar-rays to differentiate the presence or absence of a 
dinical cure but can only use them as checks m the course of the 
disease on the extent of the lesion, and more particularh', to 
follow the alterations in the abnormal motor acti\nty of the 
oigan 

The \alue of gastnc analysis m determuung the condibon 
of the ulcer has been greatly o\eremphasized One doubts now 
■whether there is truly an ulcer cur\'e m gastnc secretion Pos- 
sibly the presence or absence of occult blood is the only labora- 
tory' method of great consequence m determuung the heahng 

Our feehng is that reco\ ery' m ulcer is detemuned best by' 
a^Tnptomatic functioning The Roentgen picture and gastnc 
secretory' curve of ulcer may persist as m Hurst’s cases, but if 
the patient is symptomless for a suffiaently' long timp on a 
full but carefully regulated diet he may be said to be m a good 
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State of compensation The conditions arc very similar to that 
of an organic heart lesion; the patient must rcali/c that he has 
a physical handicap winch cannot be treated spcafically, and 
that to maintain compensation, which means to lum absence 
of symptoms, and to the physician, abolition of such physi&il 
signs as tenderness, and more nearly normal motor activity and 
laboratory findmgs, he must adlicrc to certain rules of hvmg 

What are the principles of treatment ssliich allow the pa- 
tient to become and remam adequately compensated svith re- 
spect to his digestive tract lesion’ As the etiology of chronic 
peptic ulcer is ,i doubtful one, a speafic mode of tlicrapy is 
impossible The chronicity of the lesion m itself suggests tliat 
systemic as well as local factors may be mfluential Chronic 
peptic ulcer similar to the dmical condition has never been 
produced by any smgle mode of evpenmental procedure It 
appears, tlien, that at present one must assemble whatever 
cvpcriinental data seem relevant and empirical iiroccdurcs which 
have helped clmically, and treat the patient as a whole as well 
as his gastric or duodenal ulcer Such treatment must be pre- 
ceded by a cartful histoiy, complete physical txammation, 
embr.icing all the systems as well as the digestive iipparatiis, and 
followed by labonitoiy .ind Roentgen studies of wdiatcvcr nature 
seem indicated 

The treatment may be divided conveniently mto two stages 
first, tlie period of attamincnt of compensation, second, the 
period of mamtaincd compensation Our knowledge of the 
pathogenesis of ulcer is so limited that, for practical purjioses 
for tlie patient and the physiaan, the recognition of a consti- 
tutional ulcer diathesis is best It eliminates overcnthusiasm 
on the part of cither the patient or physiaan, and precludes 
careless mdulgencc which may preapitate loss of compensation 
either tlirough ■! lighting up of the old ulcer or a recurrence 
clscw'here It is best, then, for the physician and patient to 
have an understanding, at the onset of the treatment, that it 
must be prolonged, and Uiat constant ,ittcntion to the hygiene 
of living must be paid to present recurrence of symptoms 

1 he treatment in the attainment of compensation may be 
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discussed advantageouslj* along two lines first, measures of 
]mpro^^ng general health, and, second, those directed toward 
healing the local lesion 

A careful survey will demonstrate along what hues goieral 
treatment should proceed The satisfactory adjustment of 
emotional difSculties cannot be ignored when one realizes the 
influence of our affective states on the motor and secretory 
acti\’ity of the alimentary’’ tract The removal of mfected foa, 
though doubtful as to local election, improves the general health 
of the mdi\'idual and may thus favorably influence heahng 
The attainment of adequate body weight m the undernourished 
doubtless influences metabohsm and the heahng processes A 
careful soaal readjustment which may mvolve change in occu- 
pation and general habits of life may be necessary in some cases 
The measures for heahng the local leaon are directed toward 
restormg normal motor and secretory functiomng and the non- 
presentation of imtatmg substances Atropm is of great assist- 
ance m relaxmg qpasm, nhich m itsdf may produce local ische- 
mia, it IS probably also of help in reducmg the hyperpenstalsis 
assoaated with lesions m the pylonc antrum and duodenum A 
high fat nulk-cream diet, with frequent small feedmgs, such as 
IS used in the Sippy regimen is of value in reducmg the aad 
secretion, and probably, by the late emptymg of fats from the 
stomach, is influential in allajong the deep active waves of 
hunger contractions WTule hyperaadity is not an mvanable 
accompaniment of ulcer sjTnptoms, and the therapeutic action 
of alkahes is indefinite, it is our impression that alkalmization as 
adv ocated by Sippy is desirable All these measures are of value 
if used m relationship to the mdividual case and checked up 
carefully m relationship to tolerance, •which is based, first, on the 
patient’s sjTnptoms, second, on Roentgen findings (as was done 
m Case I), and third, on laboratory studies, particularly those 
for the determmation of occult blood 

A series of graded diets which are arranged to conform to 
the tolerance of the mdivadual have been deirsed, WTth the aid 
of our dietitian, Miss McGo\em These are di\Tded mto four 
groups, the so-called A, B, C, and D diets The A diets are 
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given over the period of hourl}’’ milk-cream feedmgs, the amount 
varymg in individual cases Tlie B diets attempt to get the 
patient’s tolerance to foods other than the hourly milk and cream 
which IS contmued The C diets, mtli milk and cream even 
two hours, arm, m a prehmmary manner, to get the patient on 
a three-meal basis The purpose of the D diets, with three 
adequate meals and three mtermediate feedmgs of milk and 
cream, is to prepare the patient for a normal economic and 
soaal existence The diets are all of high caloric value, and when 
advanced, fat is the first food constituent to be increased be- 
cause of its relatively less sbmulatmg action on gastric secre- 
tion, and IS followed in order by carbohydrates and proteins 

The patient leaves the hospital or, if treated at home, under 
veiy close scrutiny, on a three-meal-three-intermediatc-fceduig 
basis The attainment of this stage is not based on tlie tunc m 
the treatment, but on the tolerance as evidenced by absence of 
symptoms, more normal motor activity, and absence of blood 
from the stools 

The mamtenance of compensation is obtamed by continuing 
on the three-meal-three-mtermediate-feedmg basis for a long 
time Protem foods are advanced relatively late, red meats not 
being taken for six to mne months m most mstanccs A high 
calonc diet with maintenance of body weight is emphasized 
Adequate rest is insisted upon, which may m certam cases alter 
the entire conduct of the patient’s life 

After seeing such striking results as those of these 2 cases, 
one might question. Is surgery ever the method of choice? Per- 
foration and uncontrollable prolonged hemorrhage are certain 
mdications for surgery IMuch obstruction due to acatnccs with 
a resultmg atonic musculature, a condition analogous to extensive 
dilatation of the heart m the patient with but little cardiac 
rcsen'e, cannot be ehmmatcd imless tlie obstructive agent be 
removed surgically and adequate drainage of the organ be 
estabhshed In mdividuals whose economic status precludes 
carrymg out adequate medical treatment, and whose work must 
be labonous, the assistance of surgical intcncntion in addition 
to medical treatment must alwa\s be considered It must be 
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emphasized, howewr, that surgerj' in itself probably does not 
remove those factors vrhich are responsible for the imtial ap- 
pearance of the ulcer, and that contmued medical supervision 
is as necessary m operated as m unoperated cases 

Summary — Two cases of peptic ulcer have been presented, 
one in the duodenum and the other m the stomach in whom 
asymptomatic functiomng has occurred with definite alteration 
m the Roentgen picture of the lesion The cntena for “cure” 
of pepfac ulcer, with the conclusion that at best the patient 
may be compensated as regards his orgamc lesion, are set forth 
The prmaples of adequate medical treatment m combatmg the 
^temic and local factors are discussed It is emphasized that 
surgical mtervention is adMsable m certain instances 

Note — Qose cooperation with the x-raj laboratory' such as has been 
afforded us, through the kindness of Dr P P Butler, roentgenologist to the 
Boston City Hospital, is necessan for the satisfactory x-ray control of treat- 
ment in ulcer cases 
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MENINGOCOCCUS MENINGITIS 

In spite of our knowledge that meningococcus meningitis is 
a disease of knomi etiolog}', and that it has a speahc form of 
treatment, both the diagnosis and the treatment are imcertam, 
and the disease has a mortalitj* of 25 to 35 per cent In other 
words, the patholog 3 '- usmg the term m its broadest sense, is still 
poorly understood Defimte information is needed m regard to, 
first, the entenng pathnaj of the orgamsm, second the primary 
site of the lesion, nhether it be m the blood-stream, memnges, 
or lentndes, third the earhest dimcal mamfestations, espe- 
aally the mtermittent type of fever, fourth the proper locus 
for serum treatment, iihether mtravenous, mtraspmal, mtra- 
astemal, or lntra^ent^cular, and finally, the cause of certain 
postmeningitic symptoms Some recent studies on these prob- 
lems have been brought to our attention by the mvestigation of 
a smgle case which will ser\'e admirablj as a basis for discussion 
Case Report — woman of twenty-mne was first seen on 
May 30, 1924, at the request of Dr Edward C Cook The 
patient, although m bed, had few 53mptoins except general 
weakness and giddmess when she attempted to get up Her 
present illness, howeier, had begun about four weeks before, 
with headache of a general character, shght purpunc rash on the 
extremities, jomt pams, and fe\er These s 3 nnptoms were for 
the most part \ ague and fleetmg, lasting only a few days Three 
weeks later she entered a hospital at the request of her physiaan 
because of mcreasmg attacks of headache assoaated with nausea 
Dunng the week pnor to Maj 30th she had had two severe 
attacks of headache, mainK ocapital both requirmg morphm, 

\OL,S— u6 1S41 
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assoaatcd witli nse of temperature to 101° and 102° F, re- 
spectively (Chart I) The attacks lasted less tlian twenty- 
four hours and each was followed by periods of no discomfort 
except for dizzmcss when tlie patient stood up The mtcn'al 
betw'een the mitial symptoms and the first attack vas about 
three weeks, between the two attacks, four days 

The past histoiy' nas unimportant She had had no senous 
illness Glasses had been worn for o\er twenty 5 'ears for astig- 
matism She occasional!}' had “bilious spells ” Her motlier 

CH-VRT 1 



L P Liinibir piinciuri 
Op Operation 
V P Ventricular puncture 


Serum giieii 

June 15th, IntM\cntricuhr, CO cc 
Intrispinal, 30 cc 
June 16th, Intrispinal, 35 c c 

had died of pulmonai} tuberculosis twenty-three years before, 
the patient, however, not being with her motlier for the last two 
years of her mother’s illness The patient had one normal cluld 
four } ears old 

The first examination was of little help in making the diag- 
nosis The patient, bnght and cheerful, had no complauits w hen 
m bod She said her headache the da} before had been ^cry 
sexere, with marked nausea The cranial nones were normal 
except tliat both optic disks were filled and the edges blurred 
The rest of the neurologic examination was negatixe It was 





MEXixGOcoccus iffixixGrris 1843 

noted that the equal deep reflexes were rather more easily 
ehdted than normal She was unsteady but the Romberg test 
was negative A diagnosis of encephahtis was made at this 
tune 

The pabent nas agam seen nine days later (June Sth) after 
a third attack of headache and fe^ er Durmg the mteri'al the 
temperature had been normal unbl the day before (see Chart I) 
and there had been no headadie At this time the fundi showed 
a more defimte chokmg The arm reflexes were pathologically 
mcreased, and the right knee-jerk and ankle-jetk was greater 
than the left both bemg defimtely mcreased The Oppenheim 
sign was obtamed upon the right, but no Babin^ sign The 
findmgs suggested mcreased mtracramal pressure, possibly due 
to tumor Conbnued observabon in the hospital was ad\Tsed 
Four dej-s later the pabent showed a marked mcrease of sjnnp- 
toms The temperature arose steadily to 102“ F The neck 
now became stiff and a bilateral Kermg sign was ehated, 
headache was se^ ere and the pabent lapsed mto a parbal coma 
She was transferred to another hospital, and at 2 A M the next 
mommg (June 13th) her first spmal flmd exammabon was made 
(see Chart n) ^ No memngococa were demonstrated m a 
smear, although the spmal flmd was cloudy On further ex- 
ammabon of the pabent later m the day some ataxia of the 
nght arm was demonstrated A diagnosis of memngeal imta- 
bon assoaated with increased mtracramal pressure due to bram 
abscess was considered It was felt that the pabent possibly 
had a nght cerebellar abscess, although no defimte cause for this 
abscess could be made out m the smuses or mastoid cells by 
ar-ray 

An exploratorj' cerebellar operabon was done bj* Dr W 
J Mixter on the afternoon of June 13th No abscess was 
found, but the fourth ^ent^cle was dilated and filled with 
doudy fluid Orgamsms were seen m the smear from this flmd, 

’ Cerebrospinal fluid examinations bj the Neuropatholopcal Laboratory 
(Dr Frank Fremont Smith) 
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but were not thought to be defimtel3’^ meningococdc bj” the 
bactenologic department No growth was obtamed bj' culture 
No growth was obtained upon the flmd taken from the lumbar 
region the daj: before After the operation the patient’s tem- 
perature dropped to normal Two da3'5 later (June 15 th) the 
temperature agam became ele\*ated and the patient mcreasingl3' 
drowq’ The white count was 20,000 Another lumbar punc- 
ture done m the mommg showed a cloud3’‘ 3’ellow fluid with man3^ 
^’pical memngococa m the smear The diagnosis was thus 
d^mtd3' made after over four weeks of uncertamt3* Anti- 
meningococac serum was given at once into the lateral ven- 
tndes as well as the lumbar sac, 60 c c into the former and 30 
c c of serum mto the lumbar re^on At the end of the pro- 
cedure the patient complamed of severe occipital headache and 
became unconsdous for about two to five mmutes, but with 
good pulse and respiration Her color remamed fair She re- 
co\ ered spontaneousl3* without dl effect 

Memngococa were later demonstrated b3’^ culture in the 
lentncular as u ell as the spmal fluid On the next da3' (June 
16 th) 35 c c of serum was given mto the lumbar sac The pa- 
tient improied rapidl5’ The spinal flmd, exammed a week 
later, was free from orgamsms Serum radi appeared June 
25 th and lasted three da3*s She was discharged from the hos- 
pital June 29 th well, except for a shght but persistent dei^ation 
of the pulse, •which lasted a few weeks Fitc months later she 
appeared perfectl3’ -well ^’lslon, \reight, and mentahty were 
normal 

Dtscussjon — On retrospection, our earl3’’ diagnosis was 
fault)’ It IS ob'Vious that more attention should have been 
paid to the three outstanding findmgs, namd3’-, first, the shght 
but dcfimte choked did^s, second the histor3r of jomt pains and 
espeaall3’ the purpura, and third, the mtermittent ^’pe of fever 

Choked di^, although observed m cases of encephahbs, 
are rare It is now generall3' accepted that choked disks are 
indicative of an mcrease of mtracramal pressure Such an 
mcrease is sddom found m epidermc Oethargic) encephahhs 
Chene3 has recent descnbed an encephahtis patient, how- 
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ever, with marked choked disks, WTongly considered as a case 
of bram tumor ' 

Mild fever with jomt pains and purpura of gradual onset 
occur m about one-quarter of the cerebrospinal fever cases 
This is especially true m the isolated case, as this patient proved 
to be In our case the history w as vague of her early illness and 
largely obtamed from the patient The catarrhal signs, certainly 
the first symptoms m epideimc cases, w ere imssmg The Sntish 
workers durmg the war called our attention cspeaally to this 
aspect of menmgitis In one senes of 170 cases tlie mitial s)inp- 
toms in each was a dry' catarrhal nasopharyngitis preceduig the 
symptoms of septicemia * 

An erythematous rash occurs in about 50 per cent of cases 
of memngococcus meningitis, but is an extremely vanable 
feature A maculopapular rash is most common Puipunc 
spots, an exaggerated form of the more common petechial rash, 
are usually seen only m fulmmatmg or very acute cases, and 
“almost mvanably foreshadow a fatal result® The spots lia\c 
recently been carefully studied and desenbed by Brown * He 
made microscopic examinations and found, besides engorgement 
of the capillanes with leukocytes and capillary hemorrhage, 
numerous intracellular and extracellular mcmngococa He 
suggests that a microscopic exammation of the skm lesions 
might permit an early diagnosis Moreover, menmgococa arc 
frequently found m the blood-stream m cases showing puipura, 
and a blood-culture should be taken at tlus stage of the disease 

The most stnkmg symptom, however, m the early stages of 
the case was the intermittent fever A similar type of pyrena 
has recently been w ell desenbed by Dock ® He reports a case 
with intermittent f^ver due to meningococcus septicemia lasting 

* Cheney, Robert C , and Parmenter, Dernc C , Boston Med and Surg 
Jour , 1924, c\c, 92S 

* Lundic, Thomas, Fleming, and Maclagen, British Med Jour , 1915, ), 
836 

* Worstcr-Drought, C , and Kennedj, A M , Ccrcbrospiml Fever, Bnck, 
London, 1919 

‘Brown, C L, \mcr Jour Dis Child , 1924, xxmi, 598 

* Dock, Wllwm, Jour Amer Med As«oc , 1924, Ivxxiii, 31 
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se\en months and ending rather abruptly in fatal menmgitis 
Reports ■were found m the hterature of 68 cases of menmgococ- 
rpmig m which there was a febrile penod of at least a -week 
•without meningeal ^miptoms and whose chmcal course dianged 
abruptly ■when menmgitis supen'ened A fj'pical case of men- 
mgococcemia, accordmg to Dock would show “intennittent 
fe\er "with a rash, jomt pains, and frontal headache, but with 
apparentl\ good health between dulls ” The diagnosis may be 
confused ■with gonococcus sepsis on account of the similanty 
of the oigamsms if successful blood-cultures are obtamed Dock 
sal's that ordmaiy routme blood-cultures are usually sterile, 
the media must be ennched m order to obtain successful cul- 
tures He recommends asahc broth moculated at the bedside 
and immediately returned to the incubator 

That memngococcenua often precedes meiungococcus men- 
mgitis is well known smce it was first descnbed by Gwi-n * 
He demonstrated on Oder’s Ward at the Johns Hopkins Hos- 
pital that memngococd could be recoi ered and cultured from 
both the blood-stream and the jomts of a fatal case Durmg 
the war epidemic Hemck" succeeded m culturmg menmgococa 
from the blood-stream in a xery large percentage of his cases 
seen m the septicenuc stage of the disease It is possible, more- 
01 er, to have a true bactenemia •without infection of the men- 
mges The bacteneima is usually transient, perhaps not more 
than a few hours, but, on the other hand, it may last for days 
or eien months, as m Dock’s patient and our patient, to be fol- 
lowed by an acute menmgeal mvasion, sometimes fulmmatmg 
m character 

The obsenations of Wegeforth and Latham® suggest that 
infection of the menmges occurs not infrequently following the 
release of normal spmal fliud bj- lumbar puncture durmg a 
septicemia The> beheie that the withdrawal of spinal flmd 
diould be senously considered as a causatii e factor m the pro- 

•Gvini, X B , Phila Med Jour, 1S9S, 11 , 1255 

* Hcmck, W , Arch Int Med , 191S, xsa, 541 

‘ttegeforth, P-iul, and Latham, J R, Amer Jour Med Sci , 1919 
clwii, 1 S 3 
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duction of meningitis, and ad^^se bactenologic blood studies in 
cases nhere the signs of menmgeal irritation are absent In tins 
instance it is presumed tliat tlie menmgococceinia stage of tlie 
disease had passed before the spinal fluid iias mthdrawTi A 
later blood-culture was negative In the first two weeks of tlie 
patient’s illness lumbar puncture uas perhaps uiscly a\oidcd 
because of tlie clioked disks 

The epidenuologj' of cerebrospmal fever is still not well 
understood In the case reported above tlie patient lived in a 
small commumty and had not been m contact, so far as is known, 
mth any other case With our knowledge, however, tliat a 
patient may carry the organisms m the blood-stream for many 
months without very senous symptoms, it is not improbable 
that contact wnth a menmgococcus carrier took place at some 
time before without the patient’s knowledge The danger from 
earners has been demonstrated recently m a report of 9 cases, 
8 of wluch ivcre fatal, by Weyrauch ‘ The epidemic occurred 
m a home for children and had been gomg on for about tw'o 
years, the cases only occurnng m one room It was obsen'ed 
that It was ahvays the new' arrivals w'ho were attacked There 
was no case of menmgitis m the aty itself at that time After 
systematic e\anunation of the whole personnel a meningococcus 
earner was discovered who had been m the mstitulion since 
1921 The mfcctions w'cre defimtely traced to this source 

Another point of mtcrest is m regard to the site of the pn- 
maiy mfcction Most authontics agree that organisms enter 
the body ^^a the nasophar^m-x and arc earned to the central 
nen^ous system b}' the blood-stream Anatonucally it is /los- 
siblc for orgamsms to pass directly from the nasopharynx to 
the menmges TJus route of mvasion is not now considered as 
tlie most likely one on both physiologic and cluneal grounds 
The penod of septicemia which is of course ncccssarj' if wc 
accept the abo\ c tlicorj- of mvasion may be verj' short and prac- 
tical!} unnoticcable, on the other hand, it may last for months 
Dunng tlus penod the temperature shows a charactcnstic 
senes of nses, followed b} penods without temperature and 

* IVcj’TiucJi, r , ZtscJir f Hyg u InfcktionsLnnth , 1W3, ci, 197 
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often •without S 3 niiptoms It is dunng this penod that purpura 
and ]oint sjnnptoms are most often found There has been much 
discussion recently m regard to the exact site of mvasion of the 
central nervous system from the blood-stream There is a 
good deal of e'vidence now that the disease may attack the 
ventndes through the choroid plexus rather than the menmges, 
and that a pnmary ventncuhtis may be the first lesion of the 
central nervous system In our case, which bears out this 
supposition, orgamsms were demonstrated defimtely m the ven- 
tndes after two exammations of the spmal fluid had been made 
•with negative results It was felt that m this case the disease 
was first a septicemia, then a ventncuhtis, and later infection 
of the menmges followed RoUeston' has come to the con- 
dusion, apparently basmg his opimon largely on the e^vidence 
produced by Hemck, that, “probably cerebral mfection through 
the choroid plexuses is the usual though not exdusive site of 
mitial mfection ” It is perhaps difificult to see how orgamsms 
pass through the choroid plexus and mto the ventnde The 
usually efiiaent burner must finally break doivn, although re- 
sistmg for weeks or even months the orgamsms m the blood In 
those cases m which the central nervous system is never m- 
vaded, although the memngococcemia takes place, the pro- 
tection is complete 

The ventncular flmd has been exanuned m relatively few 
cases on account of the supposed difficulty of ventncular punc- 
ture Exammation m children, however, has been more com- 
mon on accoimt of the ease of obtaimng it through the fontanel 
An easy method of obtaming ventncular flmd m adults has 
been used -vnth great success by Lewko^vncz - He reports that 
he has tapped over 1000 cases by the use of Goetze dnll, descnbed 
m 1912 ® The drill has not been used, so far as I know, m this 
countrj' It IS bcmg used, however, by Purves-Stewart m Eng- 
land, Mho, I understand, has modified the dnll somewhat His 
observations have not been published 

‘ Rollcston, H , Lancet, 1919, i, 541 

’ LcwlvOisicz, K , Lancet, 1924, 11 , 487 

• Goetze, Otto, Deutsche Med Woehen , 1912, v'cxviii, 318 
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The successful treatment of menmgococcus meningitis de- 
pends on drainage of the ventnculo-subaraclmoid space plus the 
bactenadal action of antimeningococcus scrum It is obviously 
correct to give serum mtravenously m the stage of septicemia or 
bactenenua In the later stages, \\hen meningeal irritation had 
developed, tlie correct site of serum mjcction is not so obvious 
It depends upon our point of view m regard to the pnmaiy site 
of mvasion of the central ner\'ous system One would feel 
that the serum, because of its bactenadal action, ought to 
be given at the place where the organisms are found If no 
orgamsms are found m tlie spinal fluid removed by lumbar 
puncture, as m the case reported above, one should search for 
the organisms elsewhere We now have a relatively easy access 
to the cistema magna This method of approach has been fully 
demonstrated by Ayer,' who has suggested that it might be a 
valuable place for treatment m cases of mcnmgitis If organisms 
are not found withm the astern, one should not hesitate to do a 
ventncular tap m order to seek out the source of infection 
This metliod in as advocated as far back as 1908 by Cushuig and 
Sladen * They ad\nsc ventncular puncture even m the acute 
stages of the disease, and if organisms are found, scrum should 
be given Li an old case of obstructmg hydrocephalus they found 
viable organisms long after the spmal fluid was free from men- 
mgococci This metliod of ventricular mjections, however, was 
not readily adopted, for Robb’ found only 3 cases treated by 
mtravcntncular mjcction m 1917 

Serum may be safely given mto the astern or mto tlie ven- 
tnclcs The reaction in the vcntnclcs, however, may be very 
disturbmg, as proved to be the case when 60 c c were given to 
the patient desenbed above However, nothmg more than a 
temporarj'' upset occurred The reaction ma}' possibly be due 
to the crcsol added to the serum as a presen ativc Of the 
efiiaency of this t^^je of treatment there seems to be no ques- 
tion, m our case it appeared to be a lifc-sa\Tng measure Only 

>A>cr, J B , Arch Neurol and Ps>chiat , 1920, iv, 529 

’ Cushm;;, H , and Sladen, P J , Jour Exp Med , 190S, x, 548 

* Robb, \ G , British Med Jour , 1917, i, 478 
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120 cc of serum •were given m all to this patient who was 
degieratety sick Our feehng is that tie serum gi\ en mto the 
ventricles was by far the most important 

A case successful!}' treated in a similar manner has recently 
been descnbed by Archard, !Marchal, and Laqmere ^ They con- 
sider cases resistant to treatment by the lumbar route, and 
insist that the cramal route must be used when spmal flmd 
therapy does not prove to be effiaent As an illustration they 
give the cerebrospmal flmd findin gs of 1 case Li a man, tn enty- 
seven, they found cells and organisms m the spmal flmd early 
m the disease, 40 cc of serum were given mtraspmally and 
30 cc mtra^enously at once This treatment was contmued 
every few da}'s, but at the end of seventeen days the patient’s 
temperature remamed elevated and cells and orgamsms were 
demonstrable m the spmal flmd They did a left frontal ^en- 
tncular puncture and found organisms in the ventncular flmd 
also, 40 c c. of serum were given mto the ventndes and 25 c c 
m the lumbar region at the same tune This procedure was 
repeated twice, two and four days after the mitial treatment 
The patient made an excellent recover}' After two treatments 
mto the I'entndes no meiungococcus could be demonstrated m 
the flmd 

Hartwich* has recently reported successful treatment m 2 
cases by serum mtraastemaUy He considers the procedure 
teduucally easier and less distressing to the patient than lumbar 
puncture 

The only comphcation occurrmg m our case was serum sick- 
ness, which occurred mne da}*s after the serum was given This 
is not an unusual occurrence and was not the occasion for speaal 
apprehension The itdung of the skin was ver}’ annoymg 
The rash and discomfort disappeared on the third day Rol- 
leston* gi\es an excellent review of the recent hterature m a 
paper on “The Serum Disease ” It occurs in about 70 per cent 

‘Archard, Marchal, and Lagui&v, Bull et hl&n Soc Mfid d H6p de 
Par.l924,xlviu,63 

* Hartmch, A , Munch Med Woch , 1924, Ixxi, 935 

• Rolleston, J D , Med Scl , 1924, i\, 443 
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of cases 'J'Jic usual symptoms— tJic rasli, the arthntis, and tlic 
.idemtis— arc of no senous consequence, altliough they may he 
very .innoying A more rare condition, tachycardia, shown 
by our patient, may I c accompanied by arJiythmia 

Summary — A ease of meningococcus meningitis is desenbed 
in which the diagnosis was uncertain for over three weeks, the 
m.iin symptoms during this penod being three sharp rises in 
temperature, W’llli severe liejdaches lasting twenty-four hours 
at intervals of five to eight days Betw'cen attacks the patient 
was practically free from symptoms Jn the first few days of the 
illness there were some purpunc spoLs on the extremities, pain 
in the joints, *md mild fever Early in the course of the illness 
a slight but definite filling of the optic cups was noted I'our 
days after the fourth attnclc of fever and hcndnclic the tem- 
perature began to rise steadily and signs of meningeal irritation 
were present A lumbar puncture .it this time g.avc a cloudy 
fluid with a few questionable organisms seen in the sme,ir Cul- 
tures from this fluid, how'cver, were negative. Because of the 
severe headache, choked disks, and mercasing signs of intra- 
cranial jircssure a cerebellar exploration Wtis done m the hopes 
of finding a br.iin abscess No abscess was found, but the fourth 
ventricle W'as filled with cloudy fluid from wluch mcningococa 
were demonstr.Ued in a smear and by the cultural method 
1 he next d.iy the l.iteral ventricle w'as tapped .ind mcningococa 
were grown from the ventncular fluid 'Jre.itmcnt wms in- 
augurated by giving scrum into the ventricles .and .also into the 
lumbar sac Another trc.ilmcnt of scrum wms given the next 
day m the lumb.ir region Rapid recovery took place Con- 
valescence was uneventful except for slight scrum sickness nine 
d.ays after last treatment 

It was concluded th.it the earliest manifestations — the rash, 
jomt pams, puqmra, and slight fever — were due to general 
septicemia, mcningococeic in lyjic 1 he sluice of catarrlwl naso 
phaiyngitis was not noted I he rash, joint p.ains, .and purpura 
disappeared watlun a few d.ajs Jhe incningococccmi.i lasted 
over three weeks and g.ivc nsc to the uitcrmillcnt tcmiicr.iturc 
fh.ar.ictcnstic of meningococcus septicemia, as well as the 
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severe headache In\asion of the central nerv'ous system pre- 
sumably took place from the blood-stream through the choroid 
plexus mto the ventndes It is possible that invasion of the 
%entricles may have taken place ven* earh’ m the disease The 
choked disks an earl}* findmg speak for this In that case the 
se%ere ocapital headaches may ha\e been due to a temporary 
obstructi\ e hydrocephalus, rehe^ ed u hen the increasmg pressure 
vras suffiaent to break don-n the artifiaal bamer between the 
^ent^cular and subarachnoid spaces It would be difficult if 
this were true to explam the long latent periods between attacks 
of headadie and fever 

I^Tien the diagnosis of ventncuhtis was estabhshed anti- 
menmgococcus serum nas. therefore correctly given mto the 
xentncles for its bactenadal action with xentncular and qimal 
dramage This we behex e to be the best form of treatment in 
cases with the abo\ e charactenstics 
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HEART-BLOCK DURING AURICULAR PAROXYSMAL 
TACHYCARDIA (CLINICAL OBSERVATIONS ON THREE 
CASES*) 

SncPLE auricular paroxysmal tachycardia is an abnoimal 
rh}’thm of the heart characterized by sudden onset and abrupt 
cessation of rapid regular cardiac action The mechanism pre- 
sumably is dependent upon the sudden devdopment of an 
abnormal focus of impulse formation m the auncular musde at a 
vanable distance from the smo-aimcular node It can be proved 
by elcctiocardiograpbic traangs that the dectncal craves propa- 
gated from the new focus are abnormal m shape but are regular 
m their formation and are followed by regular responses of the 
ventndes The rate of both chambers is between 100 and 200 
per minute, with an average rate of 140 to 190 The duration 
of the paroxysm is usually short, most commonly a few hours, 
but It may last from a few seconds to two weeks, or even longer 
The essential charactenstic hes m the fact that the aundes beat 
regularly and rapidly at a constant rate imder the control of an 
abnormal pacemaker, but the ventrides are able to maintain 
an equally rapid rate by contracting in reqionse to all the stimuh 
from the aundes In other words, there is no block between 
the two chambers. 

The condition with which paroxy^smal tachycardia is most 
bkeh to be confused is auncular flutter The mechanism of 
flutter, hou e\ er, is different This rhythm is due to the devdop- 
ment of a “circus mo\ement” m the aunde Lewis first des- 

• From the Cardac Clmic of the Massachusetts General Hospital 
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cnbed this phenomenon m the mammalian heart, it consists of a 
arcular propagation of impulses about the great veins at the 
base of the heart The rotary movement is regular and occurs 
from 200 to 350 times a mmutc, the usual rate bemg from 260 
to 320 With each revolution of the “arcus movement” an 
impulse IS sent to the A-V node and the conductmg system 
Due, however, to the rapidity of impulse formation m auncular 
flutter the conductmg tissue is unable to transmit all the im- 
pulses to the ventncle and a condition of partial heart-block, is 
developed The commonest rhythm is tliat of 2 1 block, 
resulting m a ventricular rate of one-half the auncular Ihc 
block, however, may be vanable, givmg an irregular heart action, 
wluch can be confused clinically with auncular fibrillation 

The duration of auncular flutter is usually much greater than 
that of paroxysmal tachycardia, and, although short attacks 
are known, it is a condition which may last for years 

T 3 ^ical cases of either of these conditions arc common 
enough But rarely there are found examples which show 
unusual meclianisms electrocardiographically and present clin- 
ical features of interest Such cases are those descnbed in this 
communication, showing heart block dunng auncular paroxj'smal 
tachycardia 

TTie infrequency of their occurrence is indicated by the fact 
that only these 3 cases have been observed at the Massa- 
chusetts General Hospital m the past ten years, out of a total of 
5085 cases electrocardiographed Of the 56 cases of paroxysmal 
tachycardia who have had records taken dunng paroxj'sms, 
no others have presented at any tunc the peculiar mechan- 
isms that arc descnbed m the followmg cases 

Case I — ^Pabent F B P Nurse Age, forty-eight 

This pabent first came under obser\'abon November 20, 
1914 at tlic Massachusetts General Hospital For one and a 
half years she had been troubled by attacks of rapid heart ac- 
bon with some palpitabon and a sensabon of prccordial pressure 
on the shghtcst axerbon She had one ^copal attack and at 
the onset of her trouble had been forced to go to bed for three 
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pinTitlic; Upon reco\enng from this attack she de\ eloped a 
dull ache in the left upper quadrant of the abdomen, which had 
persisted ever smce In December 1913, April 1914, and 
September, 1914 she had had similar attacks and between 
attacks had been troubled by palpitation, dizziness, and mter- 
mittent heart action on ecertion She did not complain of 
djspnea, orthopnea, or edema 

Family history at the tune she nas first seen was negative, 
but one brother died of pulmonary tuberculosis m 1924 

Past history showed measles and mumps in childhood and an 
attack of cough, neakness, and hemoptysis eight years before 



Fig 282 — Case I Lead 11 Auricular paro'<c>'smal tachycaidia shoeing 
P waves from an abnormal focus (inverted) and ventricular arhythmia due 
to varying A-V block (2 1 and 1 1) • November 23, 1914 


entrance, when pulmonary tuberculosis was suspected At this 
time she rested for a j'ear and had no further trouble Nme 
} ears before she had had severe tonsilhtis and bronchitis There 
was no history of scarlet fever, diphthena, rheumatic fever, or 
chorea 


Physical examination showed dimuushed resonance at both 
lung apices, but no rales or abnormal breath sounds The heart 
apex was felt m the fifth space By percussion the borders were 
3 5 cm to the right of the midstemum and 10 cm to the left 
The first sound was rather sharp and resembled the second 
Eoimd There vas one cxtrasystole about every thirty seconds, 
andashght prc^'stohc”mumiurattheapcx The abdomen was 

“ 02 second and scale on 
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held rather tensely and there was a tender spot below the left 
costal margin, but no masses or spasm were discovered 

Unne, stools, and blood smear were negative Radial trac- 
mg November 21, 1914 showed occasional auncular premature 
beats 

November 23, 1914 she had an attack of auncular tacliy- 
cardia lasting about three houis and an electrocardiogram showed 
an auncular rate of 200 wth vaiymg degrees of A-V block (3 2, 
2 1,3 1, etc— Fig 282) 



Fig 283 — Case I Leads I, II, and III Auricular paroxysmal tachy- 
cardia P waves are abnormal, but from a difTercnt focus (upright) than those 
in Fig 282, 2 1 block in Lead I, and 1 1 rhythm m Leads II and Iff Auric- 
ular and ventricular arhythmia in the first part of Lead II, with slight acn- 
tricular alienation Auricular rate, 200, ventricular rate 100 (Lead I) and 
200 (Leads II nnd III) January IS, 1915 

Rheumatic heart disease with mitral stenosis ivas suspected 
An x~ray of her chest showed some enlargement of tlie riglit 
side of the heart and the existence of bilateral cervical nbs 
She was discharged without medication December 7, 1914 

January 15, 1915 she re-entered the hospital because of rapid 
heart action and palpitation for two days She also noted 
blueness of her hands Electrocardiogram showed auncular 
tachycardia with 2 1 block at times (Fig 283) She felt \cr>'’ 
much exhausted and her heart “pounded” hard agamst the 
chest wall This seemed more pronounced when the heart was 
dianging from a regular rapid to a regular slow rate She was 
given strophanUim 1/120 gram sc, and electrocardiogram 
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fifteen minutes after the mjection shoued normal rhythm, rate 
70 (Fig 2S4) She improied with rest and was discharged 
January 26 1915 She was at that time given digitahs foha li 
grams (0 1 gm ), fi^\*e times a day until saturated 

August 5, 1915 die again returned, ha^•mg been m bed for 
about a month She noticed considerable dj’spnea and rapid 
heart action For two months she had had soreness and crack' 
mg of her finger nails and the sudden attacks of numbness, cold- 
ness, and blanchmg of her fingers had persisted for the preinous 
SIS months A disturbance of the sjunpathetic ^'stem had been 
suggested a month before by a neurologic consultant in the Out- 
Patient Department 



Fjg 2S4 — Case I Lead II First record shows paroxismal auricular 
tachixardia with \arj mg A-V block and aarntncular aberration Second rec- 
ord shows normal rhythm following mtra'venous strophanthin, gr 1/120 

Phj’acal exammation showed a slow heart with smus arhyth- 
mia no murmurs, but a reduphcated first sound at the apex 
Her hands were cold and cj-anotic The skin was shnxded 
and drj' and the finger nails marked by longitudmal ndges and 
occasional transierse ridges It was also discoiered that the 
nght pupil was larger than the left WTule m the hospital she 
had diort attacks of auncular tachjcardia She dei eloped a 
respiratory infection of the influenzal type and became ^ety siii., 
but her heart did not react unfa's orably and she reco'S’cred and 
was discharged October 15, 1915 It was felt at this time that 
the cerxical nbs might ha^e a part m producmg the cardiac 
irrcgulantj’, the tropluc disturbances m the hands and the 
pupillarx changes, but it was deeded not to do anythmg about 
them untd she recoi ered her strength A teleroentgenogram of 
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her heart August 18, 1915 showed tlie total trans%ersc diameter 
to be 14 7 cm , nght border 6 4 cm and left border 8 3 cm from 
tlic midlmc, length 13 8 cm , diameter of the great \csscls 425 
cm 

A month later, November 13, 1915, she returned from a con- 
valescent home, having had several slight attacks of palpitation 
and tlirce attacks of cramp-likc pain m her arms with contrac- 
tions of the fingers These w'ere w orse on the lef t than on the nght 
Wlule in Uie hospital she had one attack in which all her fingers 
became dead w'hite to tlie second phalangeal joint Above this, 
to tlie middle of the palm, tlie hands w ere a deep purple color and 
the fingers were cold The pallor changed to a deep cjanosis, 



Fifj 285 — Case I Auricular parovystml taclncarcln with 1 1 rhythm, P 
«a\cs falling on T waves Rate 190 Leads Hand III March 11, 1922 


the attack lasting in all four to five mmutes It was unassoci- 
ated wnth cardiac irrcgulantj' except premature beats Neuro- 
logic exammation showed touch pain, and temperature sensa- 
tions unaffected in the arms Her reactions to atropin .md 
adrenalin were tned and found to be normal 

Another a-ray of the spine showed two distinct ribs on the 
scacnlh ccraacal aertebra; and unusually small twelfth nbs 
After considerable discussion rcmo\al of one cervical rib was 
decided upon 

At operation for rcnio\al of tlie nght ccmcal nb it was 
foimd that the brachial trunks w ere hong dircctlj on the acccssoiy 
rib whidi, m turn was resting on the jilcura 'Jhc nb was ct- 
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ased The vagus and ^unpatheUc nerves were not seen She 
made a good recover^' and felt remarkably reheved of both cardiac 
and trophic disturbances She was discharged December 21, 
1915 

ilarch 11, 1922 she re-entered the hospital For siv years 
followmg the operation she had been considerably better The 
1 asomotor disturbances were much unproved and her attacks of 
palpitation had been less frequent and less severe She had been 
able to work almost constantly 

For the three days before entrance, however, she had been 
haMng a prolonged attack of rapid heart action Electrocardio- 



Fig 286 — Case I Record taken the same day as the one m Fig 285 
Leads II and III Auricular paroxjsmal tachycardia arismg from focus caus- 
ing inwrted P iraves iMth 2 1 A-V block Auricular rate 240, ventricular 
rate 120 March 11, 1922 

gram showed auncular parovj^smal tachycardia, rate of 190 (Fig 
285) Later m the day this changed to an auncular rate of 
240 and ventncular rate of 120 (Fig 286) She was digitalized 
and March 14, 1922 showed normal rhythm, rate of 90, and she 
was discharged from the hospital 

September 13, 1922 she was seen agam and adimtted to the 
hospital because she had been havmg attacks of rapid heart 
action about e\ei :3 four dajs for the past six weeks At times 
her heart rate would remam at about 120 for a week and she 
would become \en' exhausted, although she would sometimes 
work durmg such an attack Electrocardiogram agam show cd 
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auncular tachycardia n-Ray of her heart shoi\cd a definite 
increase in size m all directions 

Quinidm was given to her without influencing her cardiac 
mechanism, and she developed a skm rash from its use She 
was agam given digitahs and discharged uith normal rhythm 
September 30, 1922 The question of removing the left cervical 
nb was discussed and operation postponed, as it was felt tliat 
scar tissue on the right side might be causing the recurrence of 
attacks 



Fig 287 — Case I Leads I, II, and III Auricular paroxj^mal tachy- 
cardia with inverted P waves Auncular rate 210, 1 1 block in Lead I 
and 2 1 block in Leads II and III July 26, 1923 

However, on July 26, 1923 she returned with auncular tachj'- 
cardia, auncular rate 210, with varymg block, 1 1 and 2 ’ 1 
(Figs 287,288) It vv as deaded to remove tlic left cervical nb 
and after a rest penod this operation was done October 16, 1923 
It was followed by pam m the left arm for some time, pre- 
sumably due to traction on the brachial plexus at operation 
Ectopic auncular tachycardia recurred after operation, but 
November 12, 1923 she was discharged witli normal rhjtlim 
She continued to feel ven well with a few very short spells 
of “rapid flutter” and longer penods of "slow flutter” dunng 
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December, 1923 WTien seen May 27, 1924 she was working 
e\ en' day and had had no palpitation for a month Her heart 
diowed normal rhj'thm, rate of 84, no murmurs She felt very 
much improved November 7, 1924 she reported only shght 
flutteimg of her heart for about a week m August, and a few 
da 3 ’s m No% ember, and some soreness of the fingers of both 
hands She was working regularly and had taken no drugs 
except about 15 grains of di gitabg dunng the summer Elec- 
trocardiogram showed normal rhythm, rate of 95 



I 
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Fig 28S — Case I Leads I, II, and III Record taken four daysafter the 
one in Fig 287, showing auricular paroxysmal tachycardia with upright P 
but 2 1 block Alternate P waves fall on T waves July 30, 1922 

The unusual character of this case hes m the persistence of 
attacks of ectopic auricular tachj'cardia with \arymg rates of 
auncular contraction, with and without A-V block The effect of 
the ccmcal nbs upon the cardiac mechanism is unusual and the 
apparent rehef from exaaon is of mterest though the rehef 
has been bj* no means complete It will be seen from the 
electrocardiograms that this patient presents two distmct 
abnormal auncular foa, one g^^^^g P waves which are mAerted 
and the other those which are upnght Another pomt of mter- 
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('st IS illustialcd in Fir 289, in wliuli tin ,inri(ulnr pucni.ilvcr 
increased Its r.itc, tlie \entnrlc koepniK pace, up to llu nia\nmnn 
speed of 270 licats per ininutc At tins rate, lio\\e\cr, the left 
branch of the (oiidiictni}' sjslcin suddenly became unable to 
tr.insnnt the rajndly rceurnnp impulses and venlntular aberra- 
tion oietirreil betausc of this left bundle branch block 'I his 
venlrieiilai rate is one of the fastest ever reported, and was pre- 
viously described in ap4ipci b\ one of us ' binally, of much inter- 
est IS the fact that greater iclief is obtaiiu'd by the use of dit'itahs 
111 fairlv l.irRe dosaf'o at the time of the p.irowsms, wluih .ire 
apt to last for a few el.ijs, lli.ui by any other ther.iiieutie meas- 
ure, nuluding the .idmunsiration of rjunndm sulphate, to wlneli 
this patient is estr.ionhiianly scnsiti\e 
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1 1 liloi k iiidiiumM III nuriciil ir r.Ut In 370 tin \iiitrii|i lup^ioic, 
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Case II - Patient L F 'leather of p\mn.istKs Aj’i', 
twenty-three 

I Ins p.itieiit w.is seen as a private case Mareli 7, 192 1 Her 
Instorj was that for si\ months, following; .in aeiite ftastro iiites 
tnial (list 111 lunec with diarrhea for tne ckajs, she h.id had atl.ieks 
of taeh\e.irdia 'Ilieso were of sudden onset .ind ccssition, and 
l.isted from tw'o hours to li\c d.ijs, with an .isemRC duration of 
two da\ s She h.id had .ibout twenty sueh attacks .ind w.is h.uni;,' 
one when she c.ime under obscr\ation It was assoeiatcd with 
slik'ht f.iintness ,md palpitation, but no jiam or dvsjmei She 
felt pi rfeclly well between .ittaeks and had kejit at work, but 
had k'l'cn up MKorous c\ereiscs 

I'aiiitiv history was ne^atise e\eept th.it her mother h.id 
\as( ul ir Inpertension 
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PasI Eistory — She had had pneumonia m childhood Ton- 
sillectomj had been done four months before she n as seen 

Physical cvaminafwn was negati\e except for her heart 
The maximal apex impulse was felt m the fifth space S cm to the 
left of the midstemum, 7 cm withm the middaxacular hne 
There nas a reduphcation of the sounds, gl^^ng a presj'stohc 



I 


II 


III 


Fig 290 — Case II Leads I, II, and III Auncular paro'^ysmal tach\- 
cardiaTnth2 lA-V block Auncular rate 220, \entncular rate 110 



Fig 291 — Case II Lead II After exercise, showing decrease in A-V block 
at times, causing ventncuWr arhrthmia 

gallop rlu thm The rate n as lOS but at times changed to a rate 
twice tliat or to a bigenunal rate of about 150 Blood-pressure 
was 110 millimeters of mercurx systohc and 70 diastohc. Elec- 
trocardiogram shotted auncular paroxj'smal tachj cardia aunc- 
ular rate of 220 vcntncular rale generally of 110 (2 1 
block) but at tmies there ttas a tanable degree of block (Fig 
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? 9 ()). 'I'lu' vi’iuiiciilar nilu w.is uuKa-cd |)v I’uniKc (I'ij', 

m). 

She \va'. r>von (luimdin *.11111111110 iiji to .K) j;rains (2 j'm ) a 
(lay An attadv of (adiviaidia ok 111 red Mardi I6II1 and lasted 
foi (hiec days, *.11011 .lUiuLs (twtniy nnniili'i) oKiirred Mardi 
?.'ld and ?Slli. 

Qiiinidi'n Ma*i oiniUcd Mardi 28 , 192 * 1 , wlun ‘ilie had nmmal 
ihylhni by tlei liorardioinnni 0 *i{;. 292 ) and dii;ilahs \va*i advi* al, 
li jjiains (0 1 ) fn«r tinici a day for four 01 live days Mhen 

the ne\t allaik ou Hired and IJ f*rnin*i (0.1 kih.) oiue a day 
there aflei. An i-iay iias l.iken whidi *.110110(1 no evideme of 



lie 792 — tiirflll. l.ri(|A I, ll, nmi in* Nnrmil dt)thm 

(eiv’fc'al ribs Her heart 1110.11, iiremi ntn ivere as folloivn Ki;rlit 
border 3 1 tin., left 81 (in , total 11.7 cm ; kni'th 1.3 2 cm , biee 
9 '1 cm.; I'rc.at ve.sels S 1 nn., inicnud che'.l diatnelcr 71 7 tin 
She liii'i been doiiif; iicll on thin treatment and htr heart 
hat, I'lvin her very little trouble Wlun heard from June 7 , 
197 * 1 , phe iin'i fonlimiint' htr iiorK a** nn athletic instrudor iiith 
limitation of '.tronioui. extrrise On Ijiiimber 7 , I'J?*! die re- 
ported that alie had ludi dolnj' very 11 ell, haiiiij' hsd no at tad n 
for tiio months In July she hsd had one iieriod of taehye erdiii 
la'.tiii}; three day*., in August one la'.tinf' one to tiio dai*’, and 
in September .1 Minil.ir •iliort att.iek She h.ed been able to 



ADKICULAR PAROXYSMAL XACHYCASDIA 1867 


continue her actl^’ltles dunng the summer and found that she 
could do such exerases as hiking, swimnnng, and danang ■without 
difficulty She took digitahs only during the first and last 
attacks, but found that rest usually -was ]ust as successful m 
stoppmg the attacks 

This case also illustrates an anomalo'us condition in that the 
electrocardiograph shows the essential mechanism to be that of 
parotysmal tachycardia, there is not the even demation of the 
base hne characteristic of flutter, but a succession of defimte up- 
right P waves ■with related QRS complexes It differs from the 
usual case of paroty'smal tachycardia in ha'vmg an extraordi- 
narily rapid auricular rate (220) and x^inable aunculoventricular 
block with a \entncular rate mcreased by exercise It seemed 
that m this case digitahs was more helpful than other drugs 
(such as quimdm sulphate) 

Case ni — ^Patient, R INI Itahan jewelry-maker Age, 
■tnenty-six 

This patient was first seen in the Out-Patient Department 
of the Massachusetts General Hospital October 15, 1914 Six 
months before, while playmg ba^etball, he noticed an irregu- 
lanty of his heart, which was verified by a school phyridan who 
ad'vised hrmtation of exerase He had no dyspnea, pain, 
cough, or edema, but was troubled much by palpitation and 
dizzmess assoaated with paroxysms of rapid irregular heart 
beat These paroxysms had no rdation to exercise or meals 
and they never awakened lum at night 

Family History — Negative except for msanity m one aster. 

Past History — No rheumatic fever, tonsilhtis, or chorea 

Physical examination -a as negatiie except for moderately 
enlarged ragged tonsils and the cardiac findin gs His heart was 
forceful with a visible impulse m the third, fourth, and fifth 
-spaces, without enlargement, rate, 64 The rhydlim was irregular, 
with occasional premature beats and short runs of tachycardia 
Rapid breathmg mcreased the rate and the number of prema- 
ture beats Exerase did not affect the rate The sounds were 
normal and there were no murmurs A polygram four days 
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later showed frequent auncular jirematurc beats, sometimes in 
tw o’s and tlirce’s, and rarely in short ]jaro\ 3 'sms of taclu cardia 
Electrocardiograms at this time showed marked sinus andh- 
mia on forced inspiration, frequent auncular premature beats 
arising at or near the sums node, and short penods of auricular 
tachycardia 

He w’as given bromids and small doses of digitalis and 
advised to make regular visits to the clinic 1 lus he has con- 
tinued to do ever since .uid has presented essentially the same 
findings dunng the past ten j'cars (Fig 293) He has been 



Fir 293 — Case III Lead II Short run of niiricuhr prcmitiire Ixitn 
in first strip I-ong jnroxjstii of niiricuhr parox>snnI tich)cardn in the 
second and third strips Slight aiiriciihrarh>thinn shoun licst in the centtr 
of the third strip where there is one P tn\c falling licforc the 1 w-itc and n 
prolongntion of the P-R interval 

able to work most of the time It was felt that a slight enlarge- 
ment of his thyroid gland with prominence of lus cy'cs might 
mean an underljnng thyrotoxicosis, but a lest of his basal met- 
abolism October, 1919 showed it to be -9 per cent a-Ray of 
the heart September 29, 1919 was as follows Heart border 
3 cm to the nglit of the median line and 9 an to the left Total 
transverse diameter, 12 cm Length of heart, 14 5 cm , base, 
10 3 cm 1 otal Iransxcrsc diameter of great \csscls, 5 cm 
Medication has been with digitalis, quinidin, and bromids, 
from w luch at first there w as little effect, although the results v ith 
digitalis were better than those with quinidm The attacls 
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for certam penods ha^e been of daity occurrence, but from 
December, 1918 to July, 1919 be was entirely free on small doses 
of digitalis and sodium bromid on alternate days November 
3 , 1919 the effects of ^•agal and ocular pressure nere tned 
Right vagal pressure seemed sometimes to dow the pulse and 
to stop the paroxysms, but as the paroxy’sms were normally so 
short it was difficult to be sure 

«-Ray of the chest showed no abnormahty m the thymus 
region and no e\’idence of cer\ical nbs 

WTien seen September 10, 1924 he was feehng very well, at 
rare mten als haATng short runs of rapid heart action Electro- 
cardiogram showed normal rhydlim and a rate of 50 A few 
months before he ■« as saturated with digitahs m large doses and 
then put on a mamtenance dose of I 5 grains (0 1 gm ) a day This 



Fig 294 — Casein Lead II Auncular paroxysmal tachycardia mth 2 1 
A-V block. There is slight auncular arhythmia. Auncular rate 190 

resulted m striking rehef WTien he was seen November 14, 
1924 his heart showed normal rhythm and he was m good health 
His attacks had practically’ ceased and he was ad\'ised to omit 
digitahs m about two months 

rebruary 5, 1925 he reported at the dime and said that he 
had had no digitalis for three weeks and had noted a return of 
short nms of tachycardia He was found by dectrocardiograph 
to ha\e a few auncular premature beats but was instructed not 
to take digitalis for a month more m order to see if the irregu- 
lanty mcrcased This happened and digitalis was resumed 

The notable features m this case are (1) The great frequency’ 
o\ er a penod of ten y ears of auncular parovy’smal tachy’cardia, 
apparently consistmg of %ery diort runs of repeated premature 
beats nhich for months at a time n ere of daily and hourly occur- 
rence sometimes permitting the heart to beat normally only a 
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fen times a mmutc, (2) the occurrence of A-V and intra^ entne- 
ular block during a few of the paroxysms (Figs 294-296), 
(3) the variation m rate of these unusual parox}'sms of tachy- 
cardia, which has already been noted m a prewous publication 
by one of us*, (4) the probable high auncular, and possible smo- 
auncular (nomotopic), site of the abnormal pacemaker, and (5) 
the stnkmg rehef by digitahs m large doses after all other 
therapeutic measures (mdudmg guuudm sulphate) had failed 
dunng this penod of ten years 



Fig 295 — Case III Lead II Auncuhr paroxysmal taclijcardn with 
2 1 block (Note the ireJI marked auncuhr T naws, Ta, iihich can be 
seen nith the alternate P traws when they fall on the ventriciihr T w-ixts *) 



Fig 296 — Case III Lead I Note premature auricular beat falling 
on the T waaa: of the prcaaous ventricular complex, with prolonged P-R 
interval and ventricular aberration The next auricular beat is blocked 


Discussion — We have presented three cases of unusual aunc- 
ular paroJtysmal tachycardia The features to whicli we wish 
to caU particular attention are as follows 

In two of the cases the symptoms arc of long duration (more 
than ten years) The attacks has e been \ anable in length from 
tliose m Case III, m which the recurnng paroxysms have been 
only' a few beats long, to those of Case I whose paroxysms some- 
times lasted a week 

The mechanism of cspeaal interest is tliat of paroxysmal 
tachycardia with extraordmanly rapid and vanable auncular 

•See article b> Sprague and Wliitc in the Jourml of Clinical InvTstigi 
tion, April, 1925 
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rate and "with varymg ventncular rate due to the development of 
partial A-V block Intraventncular block was also noted m two 
cases during periods of rapid auncular rate The speed of the 
auncular contractions and the occurrence ''of aunculoventnc- 
ular block leads to confusion with auncular flutter 


II 


Fiy 297 — Case III Lead II Vanable A-V block, 2 1 and 3 I 


II 


II 


Fig 29S — Case III Lead II Auncular premature beats in the first 
record The second stnp shorts one "dropped beat” at * dunng the course 
of a parox>'sra of auncular tachjxardia in which the P waves fall with the 
QRS complexes After the blocked P wave the P-R interval is decreased 
from 0 27 second to 0 19 second, but gradually lengthens again to the first 
figure Dunng this transition the P war-es fall between the QRS and the 
T wa\-cs for four cycles The QRS wave is amplified by the coincidence of 
the P wai'c , it is obsen-cd to be more normal when it falls beta een the P waves 
immcdiatcli after the * Some of the mcrease m amplitude probably results 
from the tachr cardia 

The symptomatology of these cases tends to be similar and 
a certam unmumty to the effects of the paroxysms seems to be 
developed All of these patients have worked, often during 
the attacks, but have found usually that work aggra\ated the 
symptoms They are m good health today 
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In n'liilion to tmitincnt there is lignin ji similarity in the 
resistnme to qinnulin tiier.ipy No lienefiiial cfTcrt was 
serurefl liy its use in any lase. Digitalis in saturation doses 
acted favoialily in tlie J.ist c.ise, and niodcr.itely well in tlie 
olliei Iw'o 'J'lie serond case was Iielped most by rest, and tlie 
first case w.is apparently relieved liy tlie removal of cervical 
ribs 

It is in such cases as these that tlie electiocaidiogr.ipli is of 
great value, as an accurate analysis of the inec hanisnis involved 
IS iinjiossilile without its assistance 

Non — A ricinC piililicnCicm by C C Wolfirlli (Anb Itil M(il,t02S, 
\xx\, <12) KiKirlfi 2 cniioii uilb iicinuronn (In (ini' pimxyniim of iiimihimI 
tni lijiiircbc \i rj cloicly iiiitiibbiiy (In ensrn iintiil bc'ir, c nix 1 1 illy Cum III 
'1 III Kite II of (III niiriiiiliir niCivity in thm' 2 i -nu i n( tbiiiii wiri lilf'lirr 
(liiiii tlrnii n I onh tl III niir inniii, evniilmy 101) /m iiininti ll li;i» Ixin 
niiaKihtiil (lint "mil rniittc III niirlriilnr (Intdr" nmy bo llii mnlmiiiniii in 
(lioiH cnnis It dill not nim btily (lint mioli n nu rlintiism ixulnl m tin 
ram 11 ckniribiil by tin 
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Introduction — In 191 fi .ilkaiis Mere discarded in the treat- 
mcnl of coma til the New England Deaconess Hospital on 
cluneal grounds, and now after eight yc.irs comes chemical 
confirmation of our stand from Haldaiie' in Cambndge, England 
During diabetic coma imiirovcment is seen first clinically and 
only later chemically Without the laboratory modern mcdianc 
could not exist, but there is still a field for the clinician Here 
follow tlie reports of 48 cases of diabetic coma treated witliout 
alkalis, IS recovenes before tlic discovery of insulin and 31 
rccovcncs out of 33 eases treated consecutively mth insulin, 
observations upon the symptoms and signs of coma, uliicli 
have been made and others which should be made, and a new 
method of dosage of insulin based upon the doctor's estimation 
of the probable hours of life of the patient mthout insulin 

Recovenes from coma are so frequent today that it is easy 
for the impression to spread that conni need not be regarded 
senously Such a view is false Coma patients recover as the 
result of hard work by day and by night of doctors, usually 
young, wlio intelligently apply the most modern methods of 
medical practice 1 o the vanous summaries of recovenes from 
coma at other hospitals*' *' ® we wash to add another, present- 
ing the eases in two groups, each treated without .ilkahs and walh 
the administration of little carbohydrate, and further to form- 
ulate anew the sUnding orders for the admission and treatment 
of eases of coma at the New' England Deaconess Hosp 1 t. 1 l 
'I'lie non-tnsidtn group is composcfl of J 5 eases treated wathout 
insulin 'JJicse represented Uie successes, not the failures, 
occurnng dunng the yc.irs 1916 to 1921, and were treated witli 
the help of Dr Albert A Hornor 'J lie vtsuhu group compnses 
3S successive c.ises of coma with 2 deaths which were admitted 
betw'ecn Januaiy 1, 1923 and Apnl 1, 1925 In many of the 
latter senes w c had the .assisUnce of Dr Dwight L Sisco . 

Treatment of the Disease, Diabetes, Rather Than of the 
Symptom, Acidosis The Cases Treated Witliout Insulin — 1 he 
mere recital of 48 cases of diabetic coma would lose mucli of 
its significance did it not sland fora pnncijile In this instance 
the pnneiple is the tre.itiiKiit of the jirim.ir^ <lis(.i‘.t, diabetes, 
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rather than its secondary' sjmptoin, coma, the result of acidosis 
The terms “acid mtoxication” and “acidosis” were so compelhng 
and the cheimcal indications for rehef appeared so plain that, 
following their discovery and mtroduction by the Naunyn School 
and that school’s advocac 3 '' of alkahs for aadosis, so far as we 
are aware up to 1916 no one urged that the fundamental fault 
m the diabetic metabolism m coma, the non-osidation of carbo- 
hydrate, should be attacked exdusivdy vrith the assurance that 
when it was rebeved the symptoms of aadosis, dependent upon 
it, would vanish Yet it is true Luthje® had hinted at this and 
had said that one need not worry about addosis when sugar was 
absent from the urme At first with fear and trembhng, but 
soon with growing confidence, coma was treated m this dinic 
without alkahs until the last series of 15 recoveries without 
alkahs mduded only cases whose aadosis was mdicated by 
plasma CO* combimng power of 18 volumes per cent or of CO* 
tension in the alveolar air of 18 mm mercurj' or less ® (See 
Table 1, page 1876) 

The results recorded in Table 1 were obtamed by promptly 
apphed medical care Rest m bed, speaal nursing attendance, 
warmth, evacuation of the bowels by enema, the mtroduction of 
hqmds mto the body, lai age of the stomach, cardiac stimulants, 
and, above all, the exdusion of alkahs, were the means at first 
empincally employed Gradually the explanation of the useful- 
ness of these measures has become more apparent 

The Cases Treated With Insuhn — ^The discovery of insuhn 
and its use m coma has made recovery almost sure where it was 
formerly doubtful, provided wdl-estabhshed rules are followed 
An analj'sis of the 31 recovenes among the 33 instances of coma 
between January 1, 1923, and April 1, 1925, at the New England 
Deaconess Hospital is given m Tables 2 and 3, pp 1877, 1878 

Increasmg Frequency of Coma —Nearly twice as manj’ cases 
of coma came for treatment at the New England Deaconess 
Hospital durmg 1924 as m 1923 In the earher jear there were 
678 total diabetic admissions, representmg 612 different diabet- 
ics, and the number in coma per admis^ons was 11, or 16 per 
cent., and per cases was 10 llkew^se 1 6 per cent In 1924 there 
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Condition of Coma Paticnts Treatfo With Insulis at Dischakgr 

AND Later 
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were 651 total admissions, representing 505 diabetics Hic 
number of coma cases rose to 18, or 2 8 per cent per admission, 
and 3 6 per cent per number of cases In the first three monlJis 
of 1925 tliere have been but four entnes for coma Allen and 
Shcrnll'® predicted an increase in coma because of tlic increased 
diets due to insulin His prediction mil be fulfilled unless tlic 
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patients are dibgently instructed how to avoid it If ins u lin is 
omitted, all elements of the diet must be curtailed one-third 
The com erse is not so generally recognized namel}’', if all food 
IS omitted, either by design or acadent, the insulin should not 
be given up, but reduced one-third, and it is safer then to divide 
each dose m halves and give twice as often Perhaps this in- 
crease m the number of admissions for coma is due to the well 
warranted recognition, both on the part of the patient, his rela- 
tives, and the practitioner, that diabetic coma today is not 
hopeless and that unless conditions are exceptionally favorable 
at home it should be treated in a hospital 

Coma Once Not Necessarily Twice — ^The patient who was 
treated for coma twice in 1923 escaped it completel}* in 1924 
Although this boy was constantly on the verge of coma in 1923, 
so that his parents were qmte reconciled to his death, he is hnng 
happilj’ now One patient in coma in 1923 re-entered with it in 
1924, and one m 1924 came back with the same comphcation 
m 1925, and there have been other admissions, not here re- 
corded, in this same senes for a near-coma state Of the 33 
patients treated for coma with insulin but 2 died of coma in the 
hospital and there has been but 1 nho has died of the same 
complication subsequently Two patients who recovered uith 
us had each previously gone through coma in two other hospitals 
The diabetic who knows is the diabetic who hves, pro^^ded he 
has the will power to do so 

The Rescued Coma Case Lives Long and Comfortably — Of 
the 11 admissions (10 cases) treated m 1923 there are 7 ahve 
now Of the 18 cases similarly treated in 1924 there are 15 ahve, 
and all those treated in 1925 up to April 1st are himg It is 
not a waste of tunc to work over a case of coma Note the 
hberal diet of these patients as displaced m Table 3 and the 
comparatii ely small dosage of i nsulin at discharge from the 
ho^ital The protein, 50 grams, and carbohydrate, 52 grams, 
each a\ cragcd about a gram per kilogram body weight, and fat, 
120 grams, was given m suffiaent quantity to bnng up the calo- 
ries in the total diet to 30 calones per kflogram The number 
of units of insubn per patient averaged 32 Oddly enough 
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our food values correspond almost c\actly A\ith those of Wood- 
yatt’s” prescribed formula, F = 2C + y, and are A\ell inside 
our oAATi rule that if the urine of the patient remains sugar free 
and the protein in the diet is 1 gram per kilogram body n eight, 
It is safe to give three times as much fat as carbohydrate The 
rest of our rule is if more calones are needed, the protein can 
be low ered to tivo-thirds of 1 gram per kilogram and then the fat 
can be raised to four or even five times that of carbohydrate, 
provided the urine is kept sugar free 

Coma Frequent Among the Poor, Rare Among the Rich — 
Poverty and moderate means rather than wealth and a compe- 
tence charactenze the coma diabetic Intelligence docs not 
always go ivith wealth, but wealth provides early medical care, 
and that protects the nch today from coma 

The treatment of a case of diabetic coma is a luvuo'i to be 
enjoyed by the doctor at the cost of time, hours of sleep, and 
finanaal loss In the treatment of a recent case at the New 
England Deaconess Hospital complicated by a carbuncle and 
general peritonitis, three physiaans spent from two to twchc 
hours each at the hospital, a surgeon operated, a special nurse 
and three pupil nurses ivere almost constantly in attendance for 
sue hours, and the laboratory w'ork required a chemist for eight 
hours Rare, indeed, is the patient with coma who can afford 
to make adequate compensation for his necessary treatment 
The Changmg Age Incidence of Diabebc Coma — Coma is 
no respector of age, but note the change in age inadencc w Inch 
msulin has wTOUght Formerly all diabetic children died of 
coma, but of these 33 patients there w as not one in coma under the 
age of ten years, yet the number of diabetic children treated by 
us either in hospital or home is large In the earlier scries, 
Table 1, 2 of the 15 cases were under ten years of age Tins 
absence of coma in children signifies first tJiat the education of 
the parents has prevented it, and second, that diabetes in cliiJ- 
dren is by no means as severe as has been painted Our first 16 
children under the age of ten jears to take insulin were alive 
Apnl, 1925 and had then lived more tlian four jears or nearlj’ 
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three and a half tunes as long as 25 of our fatal diabetic children 
•of similar age prior to Dr Allen’s introduction of undemutn- 
tion in 1914 In 1923 the range in age u as between ten and fortj-- 
tno years but in 1924 and 1925 there were 7 coma cases of the 
22 treated between forti'-two and sixtj'-six j-ears The oldest 
patient recovered slowly, but se\ en months later returned for a 
•visit m blooimng health 

Influence of Weight — ^The u eight of but 1 coma case at the 
time of coma exceeded 140 pounds and the weights of but 4 
coma patients were as much as 130 pounds Another patient 
•was not -weighed, but probably was in excess of 130 pounds 
This low a\ erage weight represented the result of the ra\*ages of 
•diabetes, but the loss -was not extreme, because approximatelj- 
•onlj- 15 , or 43 per cent were fat at am* time preMOUslj* m contrast 
to 75 per cent, for 1000 diabetics of our senes The fat diabetic 
can get coma, but it takes gross mismanagement to produce it 
Case No 9S3 came near coma in 1916, because fastmg and a low 
carboh} drate diet made her live on her own fat and protein, but 
her survival for seven years without dose medical supervision 
and later observations proved her to be a mild diabetic when 
subjected to more modem treatment “ 

Duration of Diabetes Pnor to Coma — ^The first j'ear of 
diabetes has been and still is the diabetics’ danger zone, and the 
danger is coma Formerly S7 per cent, of all the deaths during 
the first V ear of the disease were due to coma In the combmed 
groups of 48 cases here reported 17 cases had had diabetes 
for less than one year when the catastrophe occurred The 
proportion was 1 to 3 in the msuhn group of the senes and 1 
to 2 in the non-msulm group On the other hand, there were 
2 patients who dev eloped coma after having surviv ed the disease 
ten V ears The diagnosis of diabetes was first made in 2 cases. 
Case No 3859 and Case No 4289, after coma had begun In 
Case No 3859 Dr Kilboum, of Groton detected the diabetes 
and accompanving coma when first called to see the patient as 
she was coimng down with pneumoma, and Case No 42S9 
entered the hospital at midmght with thvToid toxicosis and coma, 
diabetes previously undiagnosed The diagnosis of diabetes in 
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Case No 4276 was first made w’hcn she was in coma m anotlicr 
hospital Diabetes is so frequent today tliat w e must look for it 
in assoaation with all sorts of disease and, furtliemiore, because 
the patients live so long, expect all sorts of diseases to develop 
dunng Its course 

Etiology of Coma . — Coma Needless — ^Diabetic coma develops 
when insuffiaent glucose m carbohydrate, protein, and fat is 
oxidized to offset the simultaneous combustion of fatty aads in 
protein and fat It results from overeating, is almost invanably 
assoaated with an increased metabolism, and is eillier of endog- 
enous nature, as in the cases of pneumonia and thyroid toxemia 
just ated, or is of exogenous ongm from surplus food Over- 
eating predisposes to diabetes, invanably makes tlic diabetes 
w'orse, and preapitates coma Always the same stoiy' of over- 
eating IS found, overeating of food or body Our pathetic 
histones show how necessary it still is, despite the discovery of 
insuhn, to msist upon adherence to diabetic rules both day in and 
day out, and, so far as the endogenous cases are concerned, the 
necessity for famihanty with the use of insuhn Con^ ersely it 
IS becoming difficult for patients to acqmre coma Witness the 
gravity of the exating cause required to induce it On the one 
hand, we have severe infections — ^lobar pneumonia witli pen- 
carditis, brondiopneumoma, erysipelas, gnppc, severe sepsis 
of the forearm, gangrene, hyperthyroidism — and on tlic other 
hand gross infractions of the diet, frequently combined with 
omission of msuhn, two occurnng after picnics, one following 
5 quarts of milk a day m addition to otlicr food, tliree in the 
course of treatment with Chnstian Sacnce or Chiropractors 
One of the latter, having given httle rehef witli 20 spinal adjust- 
ments, w as said to have promised to effect a cure by the liberation 
of insuhn from the spine 

The Prodovial Stage — The premonitoiy ^mptoms of coma 
arc not prease, but suggest its approach, though pcrliaps none 
arc as vduablc from the diagnostic standpoint as a hislorj which 
discloses that the patient is runnmg counter to fundamental laws 
of dietetic treatment The onset of the coma maj be sudden, 
though this IS rare and rarer still the belter the histor} , save in 
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cases taking much insulin, when it can easily supervene m a few 
hours and reach a high degree of seventy Xausea, vo m iting, 
pam m the epigastnum, restlessness or languor, drowsmess and 
fleeting d}'spnea are the common ^"mptoms and frequently they 
are supplemented by pains m the head, back, and legs The 
^Tnptoms are so lackmg m distmction that even the elect fail 
"to recognize their import and attnbute them to nervousness 
Abdommal pams maj* be so severe as to smiulate an attack of 
gall-stones, appendiatis, or perforation of a gastnc ulcer Loss 
of weight, loss of strength, loss of appetite, headache, constipa- 
tion, in fact, am-thmg out of the ordmaiy m a diabetic, is a signal 
to be on the watch for coma These conditions may exist a 
week or more before ultimate culmmation m coma 

Symptomatology of Coma — Coma , — Diabetic coma may pass 
unrecognized because the mtensity of the ^Tnptoms is so van- 
able Ea en such a supposedly distinctive symptom as the coma 
itself may lead one astray We haA'e heard patients respond to 
questions and yet later fail to recall what had taken place with 
them dunng many hours and have no recollection of such proced- 
ures, as, for example, salt solution m amounts up to 1 hter ha\Tng 
been subcutaneously injected on sexeral occasions or the stomach 
baxang been washed out There is no upper limit which the 
blood-sugar will reach which makes coma certam, one patient 
giAmg her name v hen the blood-sugar was 0 90 percent ,* and no 
dear low limit for the aadosis as measured by the CO. m the 
blood, since this response was ehated when the CO. combmmg 
power was estimated at 5 volumes per cent and for some hours 
did not nse to 8 and subsequently to 14 volumes per cent As 
a rule coma is constant when the CO* is below 14 volumes per 
cent One patient responded when the CO. was 13 A-olumes per 
cent , another at a similar leA-el just one hour before her death, 
and a third when the CO* a as 12 A'olumes per cent 

The duration of the coma penod before treatment was acbA ely 
instituted with insulm was not easily determmed So intdhgent 
a girl as Case No 3877 recognized the premomtory sjjTnptoms, 

•Alien (Ain^bal communicaUon) states that dogs tolerate a blood sugar 
percentage of 2 per cent. rcadn> 
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called her physiaan, and mtli insulin medication, before and 
after her transfer to the hospital, warmth, gastnc la^age, cafTcin 
subcutaneously, and salt solution by rectum was weak, but 
evidently far on the road to recover}’’, tw clvc hours later Case 
No 3240, on the other hand, was said to have been unconsaous 
for a day and a half pnor to her admittance, yet she responded to 
questions between three and four and a half hours later, and her 
death one hour subsequently W'C felt due more to cardiac w’cak- 
ness as a result of her dilated stomach tlian to aad intoxication,, 
though she counts as one of our two coma deaths After coma 
commenced this patient was brought by automobile one hundred 
miles to the hospital Case No 2801 and Case No 2687 came- 
equal distances by tram or auto and recovered, but they were 
given insulin at the beginning of their respective journeys 

Air Hmtgcr — The air hunger, Kussmaul’s respiration, is the 
second most diagnostic sjTnptom, but is likewise a variable 
Several years ago it w'as found absent in a w’oman. Case No 1070, 
W’hen the acidosis had reached a stage 12 to 15 mm Ilg in the 
alveolar air Root explains this disappearance of tlic hj-perpnea 
in the comatose patient by the increasing exhaustion 7 Jius in 
2 cases obsen ed before insulin the penod of exalcmcnt, active 
Kussmaul respiration with great use of the accessory muscles of 
respiration, bounding rapid pulse was gradually succeeded b> a 
penod in which the rapid pulse became feebler, the respirations 
shallow , and the patient exhausted In this penod the abolition 
of reflexes with incontinence of unne, divergent pupils, and other 
exidence of damage of the nervous system were most evident 
It would appear that the subsidence of the Kussmaul respiration 
which occurs in spite of persistent acidosis and lugh blood-sugar 
maj be interpreted as a result of their toxic effect on llic respi- 
rator}’ center, so that it no longer responds to the stimulation 
of low bicarbonate and non-x olatile aads in the blood 

Insulin seems to affect the otuscs of the exhaustion mirac- 
ulouslj That the causes arc not to be regarded as the high 
percentage of sugar in the blood or its low COj content is well 
shown by such cases as Nos 3382, 2786, and 3129, tn whom 
extraordinarj clinical improxcment occurred long before an\ 
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Significant change in blood chemistry was shown This is con- 
sistent mth the \aew of Macleod“ that the seat of the actinty 
of 15 m the tissues rather than in the blood E'camina- 

tion of the lungs mth the stethoscope wJl sometimes disclose the 
imminence of the Kussmaul type of respiration when mere 
observation of the chest does not suggest it Inspiration seems 
prolonged, of lower pitch than usual, as if the air was bemg 
drawn into a large cavity 

The air hunger cannot be as diagnostic a symptom of diabetic 
coma as the coma itself, but, as a matter of fact it is the more 
nnpressu e feature From eicpenmental mvestigations upon am- 
mals Allen“ assigns to acetone and the lower fatly aads greater 
qieafic power m producing dygmea and coma than to the 
aadosis 

Vomiting Old Gastric Hemorrhage — \'’omitmg is recorded as 
hanng taken place m more than one-third of the cases, and it is 
probable that it was a precursor of the coma in nearly all The 
vomiting was frequent rather than occasional m the given case, 
and there are several records of its ha\’ing occurred daily from 
several days up to a week WTien lavage of the stomach was 
promptly performed at entrance to the hospital, the effect upon 
the course of the coma was distinctly favorable 

The vomitus late in diabetic coma and after death the con- 
tents of the stomach frequently contam large quantities of old 
blood The very presence of so much blood is proof positii e of 
the susceptible state of the stomach in diabetic coma and empha- 
sizes every rule given for the protection of the stomach For- 
merly I (Joshn) beheved that the a lkali s which I had given dunng 
the treatment of the coma had much to do with this presence of 
blood, but now e\ en without alkahs one sees endence of it The 
hemorrhage is not like that from an ulcer, though one does get 
gastnc and duodenal ulcers in diabetes, but it is the hemorrhage 
such as one sees in \ anous toxic conditions 

At autopsy the walls of the stomach have appeared pale and 
\et5 thin The ruga: are entirely flattened out and the linin g 
membrane shows small petechial hemorrhages Dr Lawrence 
Smith points out that the dilatation of the organ has stretched 
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the stomach walls, ■\\atli the result tliat tire musclc-fibcrs are 
separated The walls of the capillancs are so stretched tliat tlie 
blood probably escapes not so much by rupture of the u alls as by 
diapedesis Tins is favored by circulatory stasis 

The gastne hemorrhage m coma is also important, because it 
represents an additional depletion of arculating fluid There 
may be an anemia during coma which the concentration of the 
blood may have concealed 

Evidence of hemorrhage in coma may be furnished by a 
leukocytosis Often leukocytosis in coma can be explained by 
the presence of an infection, but this is by no means an invariable 
rule The leukocytosis may in part be explained as a result of 
the hemorrhage itself It is a fact tliat follomng hemorrhages a 
leukocytosis quickly appears, and one must ever bear this in 
mind when interpreting the leukocytosis of an abdominal emer- 
gency In Case Nos 3240, 3877, 4171,4232, and 3391 hemor- 
rhages were espcaally notable In one instance, Case No 3877, 
a leukocytosis of 44,000 fell over mght to 13,000 On account 
of a few riles in the chest, suggesbng a pneumonia, an injection 
of salt solution was not given upon entrance Along intli the 
fall in leukocytosis over night the pulmonary signs disappeared 

Lavage of the Stomach and its Advantages — ^Lavage of the 
stomach is advantageous in the treatment of coma for many 
reasons First of all , because in tins manner food i\ Inch may con- 
tribute to an extension of tlie coma is removed, second, because 
the cmptjmg of a dilated stomach gives relief to the heart, and 
third by removing abdominal distention it lessons tlie difficulty 
of expansion of the lungs already burdened mth hyperjinca, 
fourth, it removes the source of the formation of gas from fer- 
mentation which sometimes is very considerable, and fifth, it 
paves the v ay for subsequent feeding of the patient 

The danger of gastne lavage in diabetic coma is tlie collapse 
of the patient dunng tlie process Without gastne la\agc, 
hoM ever, the danger is still greater Tlie influence of a dilated 
stomach on the heart of a diabetic patient is as dclclenous as it 
IS in a patient after a surgical operation T hus in our last case 
of coma the pulse of the patient before gastne laiagc was 212, 
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the pulse after lavage was 160 If this patient’s stomach had 
not been washed out, what chance would there have been for 
recovery? Late in coma it is true that gastric la\'age is danger- 
ous, though far more hkdy to save life than its omission, but the 
place for gastric lavage is early. It is as wrong for a physiaan 
to allow a patient with diabetic coma to die without evacuating 
the stomach as it is for a surgeon to allow a patient after a lapa- 
rotomy to die without assuimg himsdf that the stomach is empty. 
This amilanty be earned further The diabetic patient 
when first seen maj' not have taken hqmds for hours any more 
than the surgical patient who has had a partial gastrectomy, and 
so kept without food for several days, j'et the stomach of each 
patient may be filled with gastnc secretion and blood 

Expenence shows its need When one has worked for hours 
over a case of coma, unsuspectingly thinkmg the stomach to be 
in good condition, and then has the patient vormt food taken 
twdve hours or even more than a day before, he vows that he 
never agam will neglect obtainmg proof, when he is first called to 
the bedside, that the stomach is empty and capable of holding 
the hquid given 

Exhaustion of the Coma Patient — The exammation of the 
diabetic patient m coma is not appreaated Here is an mdivid- 
ual who has been struggbng against odds for days and perhaps 
for wedis or months Si^'phus-bke, he has tned m vam to 
replace the loss of maybe 2000 to 4000 calories m the form of 
sugar and /3-o:qrbutync aad m the unne by the mgestion of 
extra food, yet, unmmdful of his true condition, because of his 
high metabolism which his food has caused, he is stnnulated like 
the toxic thyroid case to greater and greater exertion until he 
finally collapses and is forced to bed not to rest, but there to be 
tortured with a gruelmg combat for breath The food he has 
hitherto eaten nausea forces him to reject, the hquids he eagerly 
dnnks he vomits In his restlessness he throws off the dothes 
Fmally, beaten m his struggle for bfe, he falls back hdpless, 
unconscious, with a pulse approaching 200, with a body temper- 
ature rapidly falhng bdow normal, with so httle liqmd in the 
body that his musdes mdt away before the touch, with the eyes 
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as soft as jellyfish, wtli tlie skin parchment clr^”, inth tlie cliccks, 
wlucli so recently wore tlie hectic flush of an increased metabolism, 
noil shoiinng sloii reco\ ery of the arculalion to pressure, inth 
tlie pulse flickering, and intli tlic blood-pressure so loi\ and tlie 
flow of blood so feeble that to get a specimen one maj' be forced 
to puncture the jugular, mIhcIi in contrast to the other \cins is 
large In the brief space of hours the body has seemingly gone 
through montlis of tlie ravages of cancer, and death appears at 
hand 

Length of Coma Not a Measure of its Severity — ^I'he lengtli 
of the coma is by no means a perfect measure of the seventj of 
tlie coma state In other words, the patient is not necessarily 
being steadily more and more poisoned from acidosis On the 
contrary, it is quite possible tliat the aadosis is decreasing and 
tliat deatli ensues during recover}’’ from Uic aadosis and coma, 
but IS due to exliaustion and cardiac weakness Coma and 
aadosis are not one and the same One might almost say, the 
longer tlie patient can be kept ahve in coma, the more chance of 
recovery, because the effect of food and other extraneous causes 
whicli brought on the coma arc steadily passing off and arc being 
replaced by undcrnutntion uluch at sucli a juncture is helpful 
Undemutntion loners tlie metabohsm and thus reduces the 
need for combustion of glucose to offset the combustion of fat 

Anyone nho takes many diabetic histones encounters now 
and tlicn tlic story of a spontaneous rccoieiy from diabetic 
coma Those cases of coma mthout diacelic aad‘ in the unne 
may have outlived tlieir acidosis, though n c recognire that this 
IS not the usual and more probable explanation What has been 
said IS not as applicable to coma due to endogenous causes, sucli 
as exophtlialmic goiter and infections, though it may hold c\cn 
here At any rate, mcrcasing duration of tlic coma docs not 
always signify incrcasmg intensity of aadosis As one cannot 
tell at a given moment whether the coma is increasing or de- 
creasing, the tlicrapeutic rule is to take the tnck and begin 
treatment at once Don’t trust to watchful wailing wntli the 
hope tlic coma wall become benign 

Tins conception of tlie lessening sex enty of coma with event- 



DIABETIC COMA AKD ITS TREATMEKT 1889 


ual recover}' has sddom if ever received proper emphasis It 
IS of far-reaching importance m many directiosn First, does 
it not e^lam m large measure why our first group of 15 cases of 
coma treated -without msuhn recovered? By good nursing care 
and ^miptomatic and expectant treatment they hved do-wn -their 
aadosis Second, it is of therapeutic value (1) because it 
demonstrates anew the need of early gastnc lavage to remove 
food fuel which nught be added to the aadosis flame, (2) because 
It renders unnecessai}' m many cases threatemngly large smgle 
doses of ins ulin -with the subsequent danger of hypoglycerma 
and indicates doses of msuhn in moderate quantity at frequent — 
hourly or half hourly — ^mtenals, (3) because it shows that 
speed in treatment must never jeopardize the patient’s strength 
which in the last resort is all important, and (4) because it 
raises new hope for the diabetic patient long in coma and en- 
courages nurses and doctors to contmued hours of \ugil We 
do not, however, countenance the idea that all cases of coma 
should be treated alike and shall call attention in the discussion 
of msuhn m coma to the demand occasionally for an imtial 
heroic dose of msuhn 

The Metabolism on the Verge of Coma — ^In the senes of 
113 diabetics w’hose metabohsm was studied mutually by Bene- 
dict and Joshn there were 9 who died of coma and 1 of inamtion 
within sixty days after the date of the last obsers'ation of their 
metabohsm, and of these 2 (Case No 1070 and Case No 1412) 
died of coma m the hospital The data obtained from these 2 
patients, though mcomplete, tend to show that the aadosis w as 
decreasmg rather than increasing m thar last hours The ob- 
sen'ations were all conducted m the cot chamber, and thus were 
made without annoyance to the patient, and because of thar 
length are parbcularl) accurate The full account of these cases 
is pubhshed elsewhae “ 

The aadosis of Case No 1070 was se\ ere betw een September 
30th and October 11th, the day of her death, and although the 
CO- m the alveolar air and the excretion of ammomam the unne- 
did not essenu'all} change, there was a gradual rise m respira- 

VOI, S— H9 



TABLE 4 

Tiip Metaholism of a Diadetic (Case No 1070) PRECEOihC Coma* 
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toty quotient from first to last, indicative of a lessening of the 
seventy of the diabetes 

The metabolism of this case is actually low, but relatively 
high in companson to prenous obsen^ations upon her metabolism, 
which were —18 and —23 per cent , illustrating the treatment 
of diabetes by undemutntion in 1917 

The metabohsm of the second patient, Case No 1412, was 
also studied up to within two days of death His was the more 
usual type of diabetic coma, because he had not been imder 
observation Neither the former patient nor this one was m 
actual coma dunng the tests, but thej’- w ere on the verge of coma 

Case No 1412 developed diabetes m January, 1914, at the 
age of twenty-seven years and ele\ en months, and came under 
observation October 16, 1917 At that time he had cast aside 
all dietetic precautions and acknowledged eatmg ice-cream, 
sweet cakes, com muffins, and rolls just before adnuttance to 
the hospital This excess carbohj'drate accounted for the 
exaction of 4200 c c of urine in the first thirteen hours followmg 
his conung to the hospital, the exaction of 210 grams of sugar, 
' and signs of severe aadosis On accoimt of the aadosis fat was 
withdrawn from the diet and protein somewhat restncted, but 
carbohydrates were allowed freely Despite these precautions 
the aadosis advanced and, although hqmds wae given freely, 
the bowels emptied, body heat conser\'ed, and circulatory 
stimulants administered, the patient succumbed to coma on 
October 22, 1917 The details are given in Table 5 on p 1892 

Likewise m this patient, as artual coma drew near there was 
a nse in respiratory quotient, thus conformmg to what w e have 
observed m diabetic patients treated with undemutntion On 
the other hand, the aadosis appeared to increase in seientj’’, 
though our methods employed for its measurement wae less 
accurate then than now 

Examination of the Patient — The cxanunation of the patient 
admitted for coma must be complete, because upon it in greatest 
degree rests the diagnosis Incoherent stories are usually 
obtamcd from the exated friends Throughout the examination 
one should be constantly seeking for an endogenous cause of coma 
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The e-samination must be repeated at frequent mter\'als because 
changes in the condition of the patient take place so rapidly 
So much time is demanded for this that it is of great ad\ antage to 
have assistance both for the performance of laboratory' tests and 
also for prepanng the nest step m the treatment So many 
doctors and nurses become absorbed m the treatment of a case 
of coma that records become confused, and this has led to our 
adoption of a coma chart mth a line for each hour of the day as 
shown in Tables 6 and 7 There is great need for accurate 
records durmg the course of coma and much can be learned by 
their assembly 

Esdusion of other causes for coma, sudi as apoplesj', uremia, 
memngitis, drugs, and trauma is accomplished durmg the course 
of the exammation, but certain speaal features should be noted 

Lungs — The presence or absence of pneumoma is important 
because it influences the site and amount of salt solution which 
one may wish to give It is very' easy' to overlook pneumoma, 
confusing it with rales from edema or a pericarditis m the noisily' 
breathing patients 

Pulse-rale — ^The pulse-rate in our senes I'aned greatly' 
With Case No 3877 before the stomach was emptied it was 212, 
but afterward it fell quickly' to 160 Of 21 cases in which the 
pulse was espeaally obseri'ed, only' m 4 was it below 100, and m 
half of the remainder it was between 100 and 120 and in half above 
120 One can hardly' relate the pulse to the basal metabolism be- 
cause it was so feeble Indeed, it w ould appear always desirable to 
combine blood-pressure estimations with the pulse-rate when en- 
dea\ onng to correlate the pulse-rate and basal metabobsm The 
rapidly of the pulse may be out of proportion to the intensitv of 
coma, and when its cause from a dilated stomach was found and 
remedied in Case No 3877, it fell from 212 to 160 beats in a few 
moments Case No 3240 we beheve died largely’ because the 
stomach was not emptied earher The patient is so far in 
extremis that it takes but a shght additional burden upon the 
heart to cause death 

Blood -pressure — The blood-pressure is a good index of the 
condition of the patient Perhaps there is no better physical 
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Sign in estimating the prognosis Case No 33S2 recovered 
when the blood-pressure was 78/60 mm Hg , but Case No 3021 
died when his blood-pressure w'as 70/30 In Table 6 w e give a 
summary of the blood-pressure readings for 21 cases 

TABLE 8 

Blood-prcssurc in Diabetic Cosia 


r ital G\sc 


Ca«c No j 

Blood pressure 

S^’stohe 

Diastolic 

3021 

70 

30 


Cases with Rcco\cr> 


2448 

125 

85 

2687 

106 

74 

3129 

138 

82 

3137 

124 

86 

3382 

78 

60 


126 

70 

31 n 

102 

82 

38S9 

108 

70 


124 

92 


126 

80 

4110 

102 

68 

4115 

154 

86 

4171 

92 

54 

4194 

135 

65 

4232 

86 

58 

4271 

126 

80 

4279 

98 

50 

4289 

100 

0 

2786 

94 

70 

3877 

102 

68 


The abdomen dcseiwcs spcaal attention for many reasons 
Case No 3502 entered tlie hospital for coma wnlJi Kussmaul 
respiration and a blood COj of 15 8 \olumcs per cent , but he 
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had a board-like abdomen and extreme pain ■without demon- 
strable cause as he convalesced from coma Another patient 
came m partly for coma, but instead of coma had a ruptured 
appendix and a third under our very eyes ■while convalesang 
from severe aadosis developed an appendiatis -nhich ruptured 
and caused his death The bladder is frequently distended, 
even though the patient voids, and occaaonally paralysis is so 
extreme as to simulate spmal cord disease This happened ■with 
an old, female, diabetic derehct ■who had a positive Wassermann 
reaction, and yet she recovered In her case there was an ascend- 
ing urmary infection with a temperature of 105® F , m contrast 
■with the patient with ruptured appendix, whose temperature 
scarcely arose above normal Attention, therefore, must be paid 
to the kidnej's, because of possible infection due perhaps to 
frequent catheterization If sepsis is present elsewhere, septic 
kidneTO may develop or, as we have noted several times m these 
debihtated patients, a paranephnc abscess, which imdetected 
leads to death 

A rectal temperature of 94® F , Case No 3129, and 95° F , 
Case No 3382, shows the extent to which the bodj' loses heat 
Case No 3021 had a rectal temperature of 94® F (See Foster *) 

The Kidneys m Coma. — ^The role of the kidnej's in coma is 
important The)’ are under a peculiar stram Thor burden 
should not be mcreased by any of the measures employed in 
treatment The presence of “showers of casts” m the urme is 
evidence of the imtation to which they are bemg subjected 
So rarely are they absent that one is airs ays doubtful of the 
diagnosis if they are not found Albummuria is qmte as com- 
mon an accompaniment and may reach as much as 2 per cent 

Anuna may develop This occurred in Case No 1015, seen 
in consultation and elsewhere reported,” who was a school- 
master, aged forty-seven years, highest weight 206 pounds 
The family and past history were negative The onset of 
diabetes occurred with mdefinite symptoms in Februaiy, 1916 
Sugar was first discorered March 12, 1916, and three daj*s later 
the urme contained 6 per cent , albunun was reported absent 
The patient came under my observation for the first time on 
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jMarch 18, 1916 Dunng tlie preceding twenty-four hours he 
had been fasted except for 1 ounce of whisky in 3 ounces of black 
coffee, winch he had taken everj' tw o hours No other liquid had 
been given sax e about a pint of xx ater in x\ hicli a teaspoonful 
and a half of sodium bicarbonate had been dissolved During 
this period he had x'omited fluid which contained blood He w’as 
dull, but consaous, and there xxas no lij’perpnea No edema 
He had no fever, pulse 104, artenes not sclerotic The systobc 
blood-pressure in the right arm wms 66 mm mercury, in tlie left 
arm 80 mm mercury, and the diastolic pressure in the left arm 
50 mm mercury (Tycos apparatus) These obserx’ations were 
controlled by another physiaan The heart xxas little if any 
enlarged and a s}’stolic murmur was heard at tlie apex Tlic 
liver edge W'as 2 cm below the costal margin Dunng the 
twent 3 '-four hours 30 cc of unne xxere obtained by catheter, 
showing a slight trace of albumin, no diacetic aad, and a positive 
reaction for sugar Tlie sediment contained many coarsely and 
finely granular hyalme casts, pus, and 6 to 8 red blood-coipusclcs 
to a field 

Death was preceded by edema of the lungs and coma, al- 
though in nowise suggesting diabetic coma The blood-sugar 
taken, txxelve hours before death, amounted to 1 37 per cent 
The accuracy of the solutions in the test xx'as immediately con- 
trolled xx-itli a standard solution of glucose 

Anuna xxitli eventual recovery occurred also in Case No 4232 
XX ho receded four injections of normal saline subcutaneously 
Unlike the former patient, she developed edema, a rare condition 
in the coma case, but here undoubted!}' due to renal block as 
her non-protein nitrogen of 53, 69, and 139 milligrams per 100 c c 
blood on the three successive daj's of coma showed This 
patient had been given insulin xnthout a diabetic diet, had taken 
insulin irrcgularlj, alwajs injecting it in tlie same spot until an 
abscess formed, and folloxxmg this she came to the hospital in 
coma 

The importance of preserving tlie efliaenej' of tlie kidncj s in 
coma IS shoxxTi bx the large quantities of unne which xxere x’oided 
dunng coma bx the exceptionable cases xxho rccoxtrcd, as ated 
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in the older literature The effect of salt solution in their vulner- 
able state must be watched and the effect of alkahs, which 
stunulate the excretion of the aad bodies through the kidneys, 
should be recorded b}’’ those who use alkalis in the treatment of 
diabetic aadosis Remembrance of the young boy, Case No 4, 
IS still ^T^■ld He temporarily recovered for a few hours from 
coma with the use of alkahs and excreted during three successive 
days of coma 437 grams of /3-oxybutjTic aad, as calculated 
from the jS-oxybul^uic aad and diacetic aad extracted from the 
unne 

Already attention has been called to the dangers of catheter- 
ization of the bladder, but these should be emphasized, because 
at the time this is done the patients are espeaally feeble and 
their kidneys vulnerable One should get nd of an ‘ ‘m-dwelhng” 
catheter as soon as possible 

The urmary mtrogen and non-protan mtrogen m coma are 
discussed on pages 1905 and 1906 

The Blood m Coma — Blood-sugar — The sugar in the blood 
m coma is high This is m contrast to the comparatively low 
percentage of sugar m the unne, though doubtless this too is high 
m the prodromal stage WTien the patient is overeating the 
excretion of sugar is large, but when nausea and vomitmg set m, 
the sugar m the unne quickly falls, because there is compara- 
tively httle source for unnaiy sugar save from meager glycogen 
stores and katabohzed body protem Any antiketogenic effect 
which the diabetic ma}* denve from his CMbohydiate debauch is 
fleetmg, but the harmful ketogemc effect of his orgies m protem 
and fat is “oft interred with his bones ” Dunng 1923 and 1924 
no case of coma showed a percentage of sugar in the blood above 
0 73 pa cent , but 3 recent cases have ranged beta een 0 59 and 
0 78 pa cent , and 1 case smce April 1, 1925 reached 0 90 per cent 
Attention has b'een called to the patient with a blood-sugar pa- 
centage of 1 37 per cent , and Olmsted and Kahn* have recorded 
a smiilar case Dehj dration and nephntis apparently accounted 
m large measure for each of these figures The blood-sugar of 
our 1923 cases averaged 0 39 per cent , our 1924 cases, 0 43 per 
cent , and thus far in 1925 the percentage of sugar has been 0 59 
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per cent As insulin has often been given before tlie blood has 
been taken for a test for sugar, tlie percentage of sugar has un- 
doubtedly been higher than these figures would indicate 

How high tlie percentage of sugar in the blood can nse mtJi- 
out tlie development of aadosis iie do not remember to have 
seen stated We can sa}’-, however, that using as a measure of 
aadosis the feme dilond test we have found aadosis absent and 
a blood-sugar value of 1 37 per cent This as the unusual case 
already desenbed when the high value for tlie blood-sugar vas 
verj' likely m large measure due to dehydration and anuna 
The height of the percentage of sugar in tlie blood above 
normal bears little relation to the consaousness of tlie patient 
The patient with the blood-sugar value of 1 37 per cent could be 
roused and our recent imminent coma case No 3877, mtli 0 78 
per cent on March 22, 1925, a higher value than observed under 
similar conditions in 1923 and 1924, though drowsj', was never 
completely unconsaous, and the still more recent case. Case 
No 4525, was able to give her name The high blood-sugar 
value of Case No 3877 is all tlie more notable because tlie patient 
had already recaved tlirce hours before coming to the hospital 
60 units of insulin The common cause for unconsaousness in 
diabetic coma, therefore, must be sought clsenhcrc Uian in Uic 
percentage of sugar in tlie blood This mucli, however, can be 
said, we have seen no patient at tlie time of an attack of diabetic 
coma Mho ivas unconsaous Mhen the percentage of sugar in tlie 
blood M as bcloM 0 49 per cent Of course cases of hj'poglyctmia 
are excluded 

The fall in tlie percentage of sugar in the blood from the first 
day to tlie second and tlurd days is shown in Table 2 Although 
the ax erages are based upon x'alues for most, Ihej do not repre- 
sent all of tlie cases It is remarkable that the agreement for 
tlie > ears is so close 1 he fall xi'as from 0 39 per cent on the 
first da> to 0 24 per cent on tlie second day, in 1923, and from 
0 43 per cent to 0 25 per cent , respectix'clj , in 1924 On tJic 
third day in 1924 the x’alue even rose to 0 28 per cent llic 4 
cases for 1925 axcraged higher, 0 59 on the first day, but fell to 
0 24 on the second 



DL4BETIC COilA AXD ITS XKEATMEOT I 9 OI 

The blood-sugar is an easier guide for insulin medication 
the COs m the blood and indeed, a more rational guide. 
H the blood-sugar is conquered, the aadosis takes care of itself. 
It is the aberrant carbohydrate metabohsm winch is the baas 
for coma 

Carton Dioxtd in ihc Blood * — ^The lowest value for the 
plasma COj combmmg power m volumes per cent in our cases was 
8 How much lower the CO* can faU and yet be compatible 
with life we do not knou Smce wntmg these hnes we have had 
1 patient with the CO* combmmg power in volumes per cent 
below the scale and estimated to be 5, in a few hours it rose 
to 8 and later to 14 volumes per cent Olmsted has reported 
a value as low as 10 mth recovejy The CO* remamed under 
20 volumes per cent, for five days in Case No 3129 (See 
Table 9 ) In these cases the blood-sugar had not been brought 
to normal, and upon studying the protocols of then treatment 

T\BLE 9 


Persistent Low Plasmx CO* Combining Power in Coma with Recovery 


Case No 

! Dav% 

1 

2 

3 

4 

5 

3129 

s 0 

IS 5 

19 5 

13 6 

18 0 

4171 


20 0 

25 0 



4232 ! 

10 9 

22 0 

20 0 

26 0 



it IS evident too httle msuhn was pven Dunng the day^s these 
patients remained with a low CO* value m the plasma they ap- 
peared to be in a state of ediaustion rather than suffering 
from aadosis per sc Thqr had not regamed then abihty to eat. 
Very likely, how ever, the exhaustion, m reahly , was a symptom of 
their addosis 

The average value for the CO* in the plasma for 11 cases in 
1923 was 21, and for 1924 was 17 Again certam of these values 
represent an analysis after the first dose of msuhn Upon the 

•Alt figures for CO* m the blood mean the CO* combmmg poner of the 
plasma saturated at normal alt'eolar tension expressed m >-olumes per cent. 
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second day of the coma penod in 1923 the CO* had nscn to 45 
volumes per cent and m 1924 to 31 volumes per cent , and on tlie 
third day to 33 volumes per cent Undoubtedly these values 
arc low because they represent averages based upon tliosc coma 
cases convalesang slowly rather than rapidly These evidences 
of persisting aadosis correspond with the clinical relapses toward 
the coma state ■which patients are prone to show’^ as a result of 
lack of alertness in treatment 

Dtscrepanctcs Between Clinical and Chemical Data . — ^Thc 
discrepancy between coma (unconsaousness), Kussmaul res- 
piration, and tlie plasma COs and sugar we have already re- 
corded, but in 2 of our coma cases it especially attracted our 
attention A boy, Case No 3129, entered the hospital in a 
wheel chair ivitli CO« in tlie plasma of 8 volumes per cent and yet 
consaous, and his improvement ■with a single dose of 40 umts of 
insulin w'as spectacular In Case No 2786 tlie content of sugar 
in the blood after the patient had received 70 units of insulin was 
0 59 per cent , and even after three and a half hours when 70 
more umts w ere given w'as essentially tlie same, 0 58 per cent , yet 
tw'o hours before this second blood sample was taken it was 
perfectly evident to onlookers that the patient was clinically 
impro'ving During this interval the cliange in CO* content was 
from 13 volumes per cent to 15 volumes per cent Administra- 
tion of insulin was stopped not because of tlie slight changes in 
tlie blood, but because of the clinical improvement of the patient 
As Dr Christian remarked the nert day wjicn he happened to 
■visit tlie hospital, “Here is an illustration of recovery in Uic ward 
and death in the laboratory in contrast to tlie more frequent 
cxpcncncc of a clinical death and a laboratory cure ” He 
offered tlie furtlicr suggestion that tlie condition of the blood was 
not an indc\ of the condition of the tissues J Jus may be the 
correct e^lanation of those cases of coma who die despite tlie 
fact that the blood alkalinity has returned to normal 

Alkalis — Extraordinary Tolerance of the Bodv to Variations 
in Blood COt Content — Alkalis were given up originally hy us in 
tlie treatment of aadosis because the patients vomited and Uic 
patients died In earlier da)^ we did not feel as free to replace 
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fluids by the mouth ■vnth salt solution under the skm All con- 
cede the doses of alVabs given formerly were excessive and 
harmful, and, as Blum said, occasionally led to comnilsions 
Then, too, with the givmg of alkalis more aad appeared to be 
hberahzed Recently Haldane, Wigglesworth, and Woodrow* 
have proved this to be the case even m a normal subject, and 
have gone so far as to conclude that the administration of alkahs 
interfered also with the combustion of carbohydrate Their 
article deser\'es careful perusal The decrease m the formation 
of ammoma, the bodj^’s means to combat aadosis, was less than 
one would expect after alkaline medication Again alkalis w ere 
given up, because although the aadosis of the patient was re- 
heved and the no^al alkahmty of the blood restored, the coma 
progressed It has been claimed that this is no argument against 
the use of alkalis, because the tissues of the patient at this stage 
of the coma penod have been so saturated with aads and so 
mjured that their recuperation is impossible In the following 
paragraph evidence is presented against this view 

The human body is tolerant to an extraordinary degree to 
extreme alterations in the CO. content of the blood A young 
man. Case No 3129, laj' for five daj’s m the hospital with the 
TOlume of CO. i arjung between 8 and 19 5, an old woman. 
Case No 4171, presented no chmcal sjnnptoms to cause worry 
m the three dal's during which her CO* volume per cent was 
between 14 and 25 Case No 3877 appeared to be chmcally 
tn extremis, although not qmte unconsaous when her CO. volume 
per cent, was as high as 22 In contrast to these examples of 
exposure of the body for daj’s to severe aadosis should be men- 
tioned the exposure to extreme aadosis for shorter periods also 
with recoierj- Thus the CO. xolume per cent fell to 8 in Case 
No 3129 Bock and his confreres record xalues as low as 8 5 
per cent , also with recovery , Foster, as low as 3 0, Olmsted with 
1 10 X olume per cent , and Allen 10 9 At the other end of the 
scales IS Mrs H , a non-diabetic with arrhosis, of the h\ er and 
extreme ancima followmg gastnc hemorrhage, with an alkalosis 
of 91 \ olume per cent CO-, who was unconsaous for four days 
and then became rational These examples illustrate the bodjr’s 
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tolerance for aadosis for days and for extreme aadosis for hours 
The patient about to be described tolerated aadosis for a year 
WTiat the blood COj content nas in Case No 344 iie do not 
knon , but the seventy of his aadosis, as evidenced by his daily 
excretion of j3-o\ybutync aad and Ins formation of ammoma, 
must have been unusually high Just what effect tlie alkalis 
uhich he took had upon the situation it is diihcult to determine 
Theoughout the penod he was taking 20 or more grams of sodium 
bicarbonate daily Yet eventually when tuberculosis super- 
vened and vuth loss of weight his diabetes grew milder, the aad- 
osis essentially disappeared Exposure of the tissues, therefore, 
for even one year to severe aadosis is insufiiaent to injure them 
so greatly as to inhibit recovery (Sec Table 10 ) 

TABLE 10 

Tolerance or Case No 344 for Acidosis Durikg Twelve Months 


Date 

^•ox^butj-ne 
aad Bin 

Nitrofren gm 

AmmoQU 

Total gnl 

loul N 

1910 






December 7-8 

42 

6 

15 8 

5 1 

26 5 

1911 






Janiinrj 25, 26 



19 3 

7 1 

31 5 

March 16, 17 


IS 

19 5 

7 1 

29 9 

April 26, 27 


EH 

16 3 


31 8 

Min 28, 29 

49 

8 



29 8 

Jul> 30, 31 

36 

2 

14 1 

5 1 

August 12, 13 

51 

5 

8 6 

4 6 

4t 0 

September 17, IS 

52 

0 

12 6 

I 5 

29 1 

No\ ember 12, 13 

52 

0 

13 0 

5 5 

34 8 

Decemlicr 25, 26 

54 

8 

14 5 

6 3 

35 7 

1912 





8 1 

March 17, IS 

6 

1 

9 1 

0 9 

Mirch 26, 27 

2 

6 

9 9 

1 3 

10 8 


These vanous instances are atcd to shoiv tliat the body under- 
goes until impunity marked changes in the blood CO* content in 
both directions, both for long and short periods, and they raise 
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the question as to vrhether in human bemgs these changes ever 
reach such a stage that in and of themseh es the}' are the pnmaiy 
cause of death 

From studies made long ago at the Nutation Laboratory 
upon the assimilabiht}’’ of carbohj drate bj' diabetics the conclu- 
sion •was reached, still earher enunaated bj \on Noorden, that 
no case of diabetes is ever so extreme that the capaat}' for burn- 
ing carbohydrate is totalli’' lost No'u ■we are wondermg whether 
aadosis and alkalosis ever reach such a stage m the human body 
as in and of themselves to cause death Are not the deaths 
which we assoaate with these 1 anations m blood CO* reallj’^ due 
to other factors m the ovemhelmmg majonty of instances^ 
Such factors are an intercurrent infection, a septicemia, heart 
failure from exhaustion, a dilated stomach, lack of body 
fluids 

Non-prolan Nitrogen — ^The non-protem mtrogen may be 
normal m coma and it may range as high as 138 grams The 
protocols diow 20 analj'ses on the first day and of these there 
were 11 aboi e 40 milligrams per 100 c c , the average for the day 
bemg 46 milligrams On the second day there were 18 anal 3 ^es 
with only 4 aboie 40 miUigrams and on the third day but 2 
analj'ses w ere found These were respectii ely 56 and 100 

The highest non-protem mtrogen m the senes -a as found m a 
joung girl. Case No 4232, prenously descnbed, and occurred on 
the third daj of the coma penod •when almost complete srppres- 
sion of unne had existed for forta-aght hours, albummuna was 2 
per cent , and the sediment filled with casts and blood This high 
i*alue for the non-protem nitrogen, 139 milhgrams per 100 c c , 
represent therefore, a renal block It was accompamed by 
marked edema. Whether this condition of renal block w as due 
to the diabetes or was assoaated with the 4 hters of normal salt 
solution which the patient recen ed is a matter for [peculation. 
Case No 3129 also dei eloped asates dunng his com^alescence 
from coma, and he too recei\ ed one liter of salt solution The 
number of high i alucs for the non-protem mtrogen simplj* con- 
firm the endence of impairment of the renal function in rntriq 
which Kulz ongmally obsened when he descnbed the “showers 

\OL. 8 — no 
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of casts ” Sec page 1897 for comments upon the bclia\aor of 
tlie kidnej's in coma 

Urinary Nitrogen — ^The unnarj nitrogen in coma is not a 
guide to the protein metabolism because of the stale of tlie 
kidneys Though the impairment of renal function is not ah\ ays 
extreme, it is undoubtedly always present to some degree Just 
because the unnary nitrogen falls dunng coma is not ncccssanly 
a sign tliat protein katabolism is becoming less active Perhaps 
tins IS one of tlie reasons whj'' no clear relation could be found 
between the excretion of urinary nitrogen and aadosis in the 
studies nlnch nc earned out in association mth the Nutntion 
Laboratoty upon 113 of our diabetics between 1908 and 1917 * 

A renal function test intli phenolsulphoncphthalein w as un- 
fortunately not made in anj' of the cases dunng coma, ivhcn tins 
test was done a few days affer recover}' tlie results were low' 
Thus 8 tests made within ten days of rcco\ cry averaged ?3 per 
cent excretion in two hours and later tests upon the same pa- 
tients averaged 55 per cent The damage to the kidneys was 
cxidently tcmporaiy 

Edema is rare in diabetic coma, and sa\ c for the tw 0 instances 
above ated we recall but one other in our entire diabetic senes 
In fact, the sudden disappearance of an edema is a w'arning of 
impending coma Carboh} dratc storage in the body is a‘?faoci- 
ated with w aler storage and in coma little carbohydrate is to be 
found in the tissues In the 2 cases there desenbed the patients 
did not enter wiUi edema, but developed it dunng treatment 
Renal block presumably prc^entcd the excretion of salt 

Metabolism in Coma — 1 he metabolism in acidosis is alwa} s 
a ready topic for academic discussion, but practical therapeutic 
hints based upon the metabolism are seldom forthcoming It 
IS true that Shaffer has cmphasi/cd the neccssitj for lowcnng the 
total metabolism to combat aadosis Our exiicncnce .it the 
Nutntion Laborator} indicated a nsing mcl.'iboiism commensu- 
rate wnth aadosis I his was relali^ c if the patient had been on a 
low diet and absolute when upon the high diets prcMOUs to the 

• Josim Diabetic Metabolism with MirIi ami Low Diets, Carnepe 
Institution of Wiiliineton, 1923, Pub No 333, p llS 
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undemutntioii treatment of 1914 Durmg coma there is a 
pauaty of observations upon the metabohsm, but one would 
expect it to fall whether recovery or death ensues It falls in 
recover}' as a sign of the removal of the cause of the coma and it 
should fall toward death as evidence of exhaustion It must not 
be allowed to fall too far The total metabohsm, howe\er, 
whether high or low, is important m coma, because from it can 
be deduced the grams of glucose uhich must be oxidized to offset 
the katabohzmg fat Let us take for example a man ueighmg 
55 kilograms (121 pounds), age twentj'-two, height 176 cm 
(59 inches) His basal metabohsm by the Hams and Benedict 
scale IS 1555 calones If we add to this 15 per cent for rest- 
lessness m the precoma condition and another 15 per cent 
for the addons, either per se or due to the extra food recently 
eaten, our total metabohsm becomes 2022 calories Assume the 
mtrogen excretion to be 12 grams Deductmg from the total 
calones as per Shaffer’s formula, x x »co> 

== G, we have 2022-1200 = ^ = 16 grams glucose Multiplymg 
this by 2, as Shaffer suggests for safety’s sake, as every two milh- 
mols of aad may not meet their milhmol of glucose, we have 
16 X 2 = 32 grams of glucose required to be oxidized to offset the 
fat metabohsm Smee in coma the aad m the body is about 100 
grams we might add 30 grams more of carboh5’drate, which should 
be oxidized to bum the aad stored m the tissues This would 
make necessarj’, therefore, a total oxidation of about 60 grams of 
carbohydrate We know there is httle glycogen m the hver m 
coma, but in the blood there is available, allowing 5 hters of 
blood with 0 5 per cent, of sugar, (5000 c c X 0 50 per cent ) or 
26 grams more or less of carbohydrate This would leave a 
requirement of only (62-25) 37 grams or about 1 5 grams of 
carboh}*drate per hour in addition to tliat in the blood to nd 
the body of aadosis in twenty-four hours, e\en proxadmg the 
sugar in the blood was not replemshed The amount of aad 
formed depends upon the protein and fat metabolized There 
is ob\'iously, therefore, little need for much additional carbo- 
hydrate food durmg coma, and in fact there is need for none at 
all until the sugar in the blood is normal The only endence we 
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recall in the other direction is ^'acleod’s cxpennient on depancrca- 
tized dogs, liicli shoii ed that intli more carbohydrate available, 
more glucose per unit insulin is oxidized, but in the presence of 
a high blood-sugar it is a question whether this rule iiould hold 
Therefore ive feel justified in ginng little carbohj'drate to our 
patients in coma 

Our laiowledge of metabolism in coma must come cliiefly 
from observations upon the respiratory metabolism, and such are 
few Already we have pomted out why tlie unnary nitrogen is' a 
poor index of the protein metabolism, and recent studies upon the 
blood fat by Dr Rabinorntz (personal communication) at the 
Montreal General Hospital indicate tliat the cliangcs ivhich it 
undergoes bear little relation to tlie metabohsm of body 
fat Dr Rabinomtz found that tlie blood fat of a diabetic 
dropped over niglit wth insulin medication from 18 6 to 94 
per cent Alloiving 5 liters of blood for tlie body, tlus indicated a 
disappearance of 450 grams of fat or, if burned, a production 
of some 4000 calones The next day there was a fall of blood 
fat from 9 5 to 21 per cent , a disappearance of 350 grams, 
and yet calonmetnc determinations during tlic same interval 
of time showed an oxidation of but 30 grams of fat Where did 
tlie fat go? According to Professor W R Bloor "the observed 
phenomena are to be referred to changes in permeability of the 
tissues to fat as v ell as to sugar ” “The hypothesis of diangc of 
permeability by insulin is more reasonable for the fat since the 
fat molecule compared wth tliat of sugar is a very stable one 
and not likely to undergo molecular changes easily ” 

The low body temperature in coma is probably due to tlie 
loss of vaponzed ater through the lungs and consequent loss of 
body heat Tlus may be extreme In Case No 3382 a two- 
hour chart of the rectal temperatures shows the steady nsc in 
body temperature under the influence of insuhn, fluids by moutli 
and rectum, and heat applied to the body' Similarly a nsc in 
blood-pressure occurs It reminds one of the recovery' of a 
patient from profound surgical shock, except tliat the skin is dry 
in coma and moist in shock Foster’s article has a remarLablc 
^hart illustrating this nsc of temperature See pages 1890 and 
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1892 for tables illustrating the metabohsm just preceding 
coma 

Diagnosis— Repeatedly diabetic patients enter the New 
England Deaconess Hospital for coma when it is not present 
This IS a fortimate error in diagnosis We take great pains to 
encourage physinans to send patients mto the hospital at once if 
m doubt about the question of coma and we tram our patients to 
take no diances Diabetic coma is confused with memngitis, 
septicemia, cerebral hemorrhage, uremia, an overdose of nar- 
cotics, and this is all the more apt to occur if the urme shows a 
Burgundy red color with feme chlond But not all diabetics 
with Gerhardt’s reaction for diacetic aad are on the verge of 
coma, and, what is still more important, diacetic aad tests which 
are reported as positive frequently are simply erroneous tests 
caused bj' sahc 3 'hc aad or its derivatives which give the same 
coloration If the test for diacetic aad is a true one, on boihng 
the Burgund}' red color disappears, but if false it remains un- 
changed 

The earhest and the best diagnostic symptom is the hyperpnea 
without c}'anosis, and other symptoms are the soft e 3 'eballs, drj' 
skm, and rapid pulse Pam in the abdomen or elsewhere, nau- 
sea, vomitmg, and restlessness usually precede the coma itself 

Doctors’ Emergency Insuhn — WTth the diagnosis of diabetic 
coma once estabhshed either m the home or hospital treatment 
begins without delay Frequentlj’- the ph3r5idan gives ins ulin 
before the case is transferred to a hospital In order that no 
time may be lost, whether the case is treated at home or m an 
institution, a precedent is being established m Massachusetts, 
through the aid of the John D Rockefeller Jumor Insuhn Fund, 
by the distnbution of Doctors’ Emergency Insuhn to each 
doctor in the state outside of Boston so that he will have a 
bottle m his bag We beheve m this way doctors unaccus- 
tomed to treatmg severe coma can gam experience with mapient 
coma, acquire confidence m the astoundmg efficacy of insulin , 
and, with much satisfaction to themselves, rescue manj* patients 
from death 

Treatment . — InsuUn Dosage — The size of the first dose of 
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insulin m coma depends upon the doctor’s estimate of Uie prob- 
able number of hours tlie patient can live mtliout insulin If 
the expectation of life is tventy-four hours, one uould inject 20 
units and repeat every hour imtil chnical improvement is eindcnt 
or sugar in the unne or blood is dearly diminishing, if the axpecla- 
tion IS twelve hours one would inject 40 units and repeat the 
dose in tlie same manner, diangmg the quantity to 20 units as 
the state of tlie patient warrants, but if tlie expectancy is only 
SIX hours one wrould inject 40 units evciy' thirty nunutes until 
improvement is manifest Finally, in a case like our Case No 
3021, who died three and a half hours after entrance today we 
would give 40 uiuts of insulin every fifteen nunutes We never 
intend that a patient at the New England Deaconess Hospital 
shall come up to within two hours of dcatli from coma without 
having received at least 150 units of insulin in tlie preceding hour 
Of our 31 cases to recover, the dosage of insulin vaned be- 
tween 20 units and 300 units in the first tw enty-four hours Case 
No 3877 recovered from her first attack of impending coma tak- 
ing 30 units tlie first daj , but in her second attack a few weeks 
later received 270 units At the beginning of Uie second attack of 
coma she was given outside of tlie hospital the juice of 22 orangesl 
This was the patient whose pulse fell from 212 to 160 after gastnc 
lavage Case No 4279 received but 20 units of insulin the first 
day, but endently needed more, because on the second day she 
was gii on 100 units Case No 4271 came in twice in a precoma 
state with air hunger and a unne loaded with casts, yet he 
recovered with 25 umts It is because of these rccovenes of 
certain cases with a small amount of insulin that w e are conserv- 
ative in its use and adiise its administration in 20- or 40-unit 
doses at hourly, half-hourly, or quarter-hourly inten'ols This 
keeps the doctor near the bedside, it is true, but in no otlier way 
do w e believe that patients in diabetic coma will be saved 

Tlie danger of h>’pogl} cemia is slight witli insulin given in 
the aboie manner A single one of our cases had an insulin 
reaction, tliough the blood-sugar fell below normal on se%cnil 
occasions So soon as the sjmptoms of coma lessen and the 
sugar in the unne and blood is ncanng normal limits, the intcnnl 
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between doses is increased and the size of the indiwdual dose of 
insulin is decreased One must be on the watch, however, for a 
relapse with a sudden nse of blood-sugar and a return of the coma 
state 

Tnsnlm has been administered subcutaneously save on one 
or two occasions, and we find no reason to lead us to depart from 
this custom except in those cases with almost stagnant circula- 
tion as proved by a blood-pressure under 90 mm mercuij’’ 

The first dose of ins ulin is the one which pairs the greatest 
dividends Remarkable improvement sometimes supen-enes so 
quickly that one is thankful an heroic dose was not given at the 
start for fear the reaction might have been senous 

All the measures which diabetic patients are taught to put in 
practice at home when the}*- feel ill or sugiect coma were em- 
ploj’ed m the hospital 

Accessory Measures in Treatment — Tluthout a speaal nurse 
a patient will get out of bed, will either take no nounshment or 
take it irregularly, will keep imcovered Coma is a combat with 
death and the patient needs everj' help m the fight Insulin 
has made the treatment more complicated, and all our friends 
treatmg coma in the TOrious Boston hospitals agree that a doctor 
must be on hand to deade upon the next step As yet one cannot 
wnte orders for a nurse to carry out for more than one or two 
hours for a patient m coma 

Warmth — Patient after patient with coma has entered the 
hospital with a rectal temperature below 96° F It is common 
sense to conser\'e every atom of energ>' Hence the urgencj’- for 
keepmg a patient warm from the mception of addosis until 
recovery from it, whether m the ambulance or m the ho^ital 
Enema — ^Almost all patients with coma are constipated, and 
to protect the mtestmal tract the bowels should be evacuated 
Before the days of subcutaneous salt solution the chief depend- 
ence was upon the retention of sahne enemata For this a pre- 
hnunarj' deansmg enema was necessary For a like reason 
cathartics by mouth were avoided because of possible diarrhea 
After SIX or aght hours it is often wise to repeat the enema 

Introduction of Liquids Into the Body — A coma patient is dxy 
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Wien the coma is severe even the eyeballs are as soft as a jelly- 
fish Obviously hquids must be supplied It is liquid, not 
food, which tlie patient needs Hot dnnks are tlie best tolerated. 
It makes no particular difference what they arc, save that if the 
patient gets broth, he gets salt solution, and if he gets coffee he 
gets a stimulant, and both arc agreeable Often one must 
contend inth nausea Strained water oatmeal gruel vnll 
suffice, but at times patients so yearn for orange juice that 
one must yield and give that Milk is seldom as veil toler- 
ated Hot water may be tlie final solution of the problem 
Wiatever the hquid one uses, one should always treat the 
patient as if he had just had a laparotomy, so gently, so carefully, 
should one admiraster it To spare tlie stomach one gives salt 
solution or tap-water by the rectum It is not desirable to gi\ c a 
patient in coma more than 20 grams of sodium chlond in twenty- 
four hours, and in one’s zeal to administer flmd this should not 
be forgotten 

The subpcctoral injection of saline solution is of immense 
value, but it may not be an indifferent matter A recent case 
of coma developed signs in the chest as described in tlie 
recent article by Kolodny,” and it is possible that these vcrc 
related to the subpectoral injection So far as vc arc avarc no 
similar symptoms have been obscr\'cd in our other coma cases 
a:-Ray studies arc necessary to exclude tins possibility It has 
been recommended that the salt solution be given m the tluglis 
Tlus we have done, but without great success and vitli consider- 
able pain to the patient Perhaps with better technic our 
results would be better We beheve our success in treatment is 
closely connected vath the free use we have made of subcutaneous 
mjcctions of sahne With Case No 4232 we may have overdone 
the matter and produced renal block She received 4 liters of 
salt solution subcutaneously and, in addition, saline by rectum 
If more tlian 2 liters of fluid arc indicated, ve advase using plain 
water 

Intravenous infusion was employed in tlie prc-insulin cases, 
but not in the later senes, but has been employed in 1 case 
since this article was wntten It is too nsky Too sudden a 
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burden is thrown upon a weak heart, and furthermore 
cult to carry out because of the low blood-pressure and 


veins , - - 

Cardiac sltmtilahon is essential This is lumishea tne 

warmth afEorded the patient by heaters, by warm 
injection of salt solution, and, as for drugs, by ca-isn, 
we give a coffee enema, and always caffdn subcutane^^is.^* m 
S-grain doses every hour for the first few hours accccmrr m 
symptomatic needs We have not given over 30 or 40 sr^ ct 
raffpin in twenty-four hours 

The importance of gastric lavage we cannot assert too stncxj. 
We have never regretted employmg this agenw and m orZ TiCtr 
to the discussion upon its advantages on pages anc to''" 

Observations Desirable m Coma —No matter now 
we have beheved the history and the laborator/catal': 
case, when it comes to review much is found xa. r 

larly needed is a better correlation betv, een cirdoj' arid dhenrioa 
finihngs m order to standardize treatment K1 rerirdt 
toms, signs, and therapeutic measures d'lrzzrj^ catfif vio 
ment as to time K the general pracliUcner nad s. itsp, %f«: 


stage of aadosis which he could use as r%rZ) ss do? 
tests for aadosis available m ho«pitals co^a vo’/id ,i;« 
conquered At present we hospital dooto^j 1 ''jc 
laboratones afford really depend upon ib -o 
discover the coma case in its inapieno'. 


Most of all in the treatment of oo'se i s 

sunple test for the degree of ao'iv.s 
The Gerhardt feme chlond test for 

Bistory-Tha history of a cao, of orna y*//! y 

before admittance Apparently vr/ 

f d Ml j. T' Z w 

she was constipated and Jj.td lieidi.lws n m ' . '' 

nausea and vomiUng uiU, ^ 1'-^'). 

ptasentaUday Hcf fctoj,, J l"'<'illilllK vw 
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With implement On November 23d an abscessed tooth was 
inascd On No\ ember 27th nausea all day She entered tlie 
Ne^\ England Deaconess Hospital at 10 P m November 27th mth 
coma imminent The history must take account not only of 
patients’ statements, but of the observations of parents, fanul}', 
fnends, and physiaan No history of coma is complete iihich 
does not begin with notes of the patient’s condition at least one 
week before, including comments upon the diet and infractions 
of It, innocent or othennse, the activity and hours of sleep of the 
patient, and upon tlie use or abuse of insulin 

A full descnption of cverj'^ case of coma is desirable, first to 
aid m tlie differential diagnosis, and second, to further our 
knowledge of diabetic coma, espeaall}' since insulin non has 
produced new and vaned types of coma Ihe folloinng sjrnip- 
toms and signs need careful descnption They may be grouped 
under si\ mam headings 

1 General 

(a) Headaclie frequently occurs in the prodromal stage Is 
it reflex from the constipation or a toxic effect? It is frequently 
a sharp pain over the eyes, shooting backnard, and usually is 
overshadowed by other sjTnptoms as tlie condition advances 

(d) Pams in legs and arms Their explanation 

(c) Loss of strength, an early warning of tlie insidious ap- 
proadi of coma 

(d) Fever suggests a compheation 

2 Gastro-intcstinal 

(tt) Loss of appetite requires explanation Is it a protcctiie 
S>’mptom? 

(ft) Nausea and x omiting Wliat is their relation to aadosis? 
Their significance maj vai^* at different stages Thus they maj 
ha\ e a causal relationship in so far as dehydration is produced 
As a means of getting nd of harmful, cxcessh e foods, thc> may 
be helpful In later stages with dilatation of llic stomach 
patients apparently arc unable to \omit and the contents arc 
drooled from Uic mouth In general, a comatose patient has a 
better prognosis if he can vomit than if he cannot Case No 
3210 had fecal matenal in tlie stomacli even though her bowels 
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had moved freel)' Is there a tone paralysis of the intestmes 
Tnth practical obstruction’ 

(c) Character and amount of vomitus, espeaally \ath refer- 
ence to hemorrhage Hovr important is the hemorrhage’ Its 
assoaation mth leukocytosis 

(d) Diarrhea -with consequent dehydration 

(e) Constipation 

(/) Abdommal pain is a frequent puzzhng and sometimes 
misleadmg S3nnptom, varying m location and sometimes accom- 
pamed with marked muscle giasm Is this pam related to 
constipation, obstruction, dilatation of the stomach, or tosenua? 

3 Neurologic 

(fl) Drowsiness seems related to the altered tissue chemistry 
Is the blood chemistry a satisfactory mdex? ISTien does un- 
consaousness come about? Vfh&t part is played by exhaustion’ 
By tone substances’ By aadosis alone? WTiy do some patients 
continue long m a state of coma before death, while others die very 
shortly’ A number of studies of the effects of exposure to CO. 
on the resistance of red cells to hemolysis by hy^iotomc salt 
solutions, etc , suggest that m coma high CO. in the tissues may 
affect the permeabihty of the cell membranes and so allow changed 
chemical relations with tissue flmds 

(6) Reflex changes m coma Divergence of the ey’^es, dilata- 
tion of the pupils, absence of knee-jerks, loss of sphmctenc 
control, mabihty to swallow, occur at different periods and m- 
constantly Blum in 1913 commented on the vanabihty' of 
these signs A comparison with modem chenucal findings and 
the results of insuhn treatment is needed 

(c) MTiat changes in chemistry occur m the fluids bathing 
the bram’ The pressure and chemistry of the cerebrospmal 
fluid should be studied 

4 Circulatory 

(а) Pulse-rate, pulse-pressure, and vanations m the character 
of the pulse 

(б) Blood-pressure vanations should be carefully watched, 
hour by hour Apparently the pressure falls as coma ad\'ances 
A qrstolic pressure below 100 is almost the rule, and if abo^ e 1 10 
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in an unconscious patient, raises the question of some other 
cause of the coma \\Ticn the systolic jircssure is below 90 and 
the diastolic below 60, exhaustion is imminent A slationai^’ 
or a nsmg blood-pressure dunng tlie first few Jiours of treatment 
bnghtens the prognosis 

(c) Peripheral arculation Cold hands and feet suggest 
slow blood flow' and possibly capillary dilatation 

(d) Decreased blood volume together witli concentration of 
tlie blood arc interesting and important subjects for study 

(c) Cardiac function under the influence of cliangc in blood 
volume and blood chemistry' 

5 Respirator}' 

(fl) Dyspnea, at first on exertion and then at rest Air 
hunger with marked use of Uic accessor}' muscles vanes in 
duration Evliaustion bnngs on a shallow and feeble type of 
breathing Rapidity of change from one tyjic of breathing to 
another Presence of Chcync-Stokcs or stertorous breathing is 
so uncommon as to suggest a complication 

(b) Stcthoscopic evidence of early air liunger Change in 
Uic physical signs of complicating pulmonat}' conditions in the 
presence of air hunger 

(c) Relation of the failure of the kidneys in coma to dysimea 

(f/) Great loss of water through tlie lungs due to the rapid 

respiration Tins can be studied by simply measuring tlie rale 
of w eight loss of the patient 

6 Renal Studies upon renal elTicicnc}’ before, at on«tt, 
dunng, and subsequent to coma 

Coma always lias a cause Search for that in order to treat 
cause as w ell as s}'mptom 

Rules for Treatment of Diabetic Coma m Force nt the New 
England Deaconess Hospital April, 1925 — Duties 0 / A ursc 
A Preparations for Reception of Patient (1) A wann bed with 
blankets in place of sheets and at least 4 hot-water bags (2) 

'1 he ncccssar} equipment in rcidincss at the bedside for catheter- 
ization, for a soapsuds enema, for gaslnc lavage,, for subpcctoral 
infiicion of normal <;alinc, for administration of cafftin and 
insulin 
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B Care of Patient (1) Secure specimen of urme, by catheter 
if necessaij' A specimen of unne is to be tested for sugar and 
diacetic aad ev§Ty hour until recovery If a self-retaining 
catheter is to be left m the bladder, urotropin (10 grams) should 
be en everj* four hours for three doses (2) Hourly records of 
the pulse and two-hourlj' records of the regnration rate and tem- 
perature are to be kepL (3) Enema 

Duties of Phystaan —A Examination of patient 
B Constant attendance until the crisis is passed 
C If diagnosis of coma 13 confirmed, write necessary orders 
for treatment irith especial reference to (1) gastric lavage, (2) 
the method and rate of administration of liquids b}’’ mouth, 
rectum or subcataneoi^y. f3) the diet, (4) c afrein , and (5) 

ineuhti. 

Thepurpcse cf gas:ri: lavage is to prevent or rdieve gastric 
dilatatiom 


Liquids by mczfh. nzst be rivs: ict szc at a rate rot to 
exceed 100 c-c. an i.Trr. Lfrrids b“ recrmr. gg’** sccrtfcr 
black coSee, cr tao-Tarar. rrar- be crver 
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The gravity of the coma is ewdenced bj’- tlie degree of stupor, 
the exhaustion of the patient as shown by a rectal temperature of 
95“ F or belon, by arculatorj-’ collapse mtli blood-pressure 
below 80 systolic, dry mucous membranes and skin, soft ejeballs, 
and by hemorrhagic vomitus or gastnc contents Air hunger if 
sbght but definite at first, mcreases to a maximum, and toward 
the end gives ivay to shallow regiiration 

The size of the first dose of msulin in coma depends upon tlie 
doctor’s estimation of tlie probable number of hours the patient 
can hve without insulm If the patient’s expectation of life is 
twenty-four hours, one w’ould inject 20 units and repeat every 
hour until dimcal improvement and sugar m tlie unne or blood 
IS approaching normal, if the patient’s expectation is twelve 
hours one w’ould inject 40 umts and repeat the dose in the same 
manner, changmg the quantity to 20 umts as the state of tlie 
patient warrants, but if the expectation is only six hours, one 
would inject 40 units eveiy' thirty mmutes until improvement is 
manifest. Finally, m a case like our Case No 3021, who died 
three and a half hours after entrance, we should now give 40 
units of insulin every fifteen minutes We never intend to have 
a patient at the New England Deaconess Hospital come up to 
withm two hours of death from coma without ha\ing rccencd 
at least 150 umts of insuhn in the precedmg hour 
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A DEATH FROM DIABETIC COMA AND WHY 

Between January 1, 1923 and April 1, 1925 33 patients in 
diabetic coma have been admitted to the New England Deacon- 
ess Hospital and 2 have died A death from coma, therefore, 

IS so unusual that one must investigate why it occurs The 
present case is particular!}* appropnate to bnng before you 
because it illustrates and emphasizes so many of the points dis- ' 
cussed at our recent conference on diabetic coma, and because 
one of your own number stayed up the greater part of the mght 
for the chemical investigation of the blood and imne 

Here is the pathetic stor}' Mrs G , whose diabetes was 
discoi ered in March, 1923 because of a boil on her leg, never 
followed her diet closely, but had taken insulm, three doses daily 
amounting to a total of 20 umts, until Januar}*, 1925 Diet 
was then given up, msulin onutted, and thus two cardinal pnn- 
aples in the treatment of diabetes "vnolated 

A diabetic patient can break his diet and hve for da}*s or e\ en 
years, dependmg upon the seventy of his disease But a diabetic 
patient w ho breaks his diet and gii es up insulin, you can be i eij' 
sure IS not long for this world 

If the supply of insulm fails the diabetic patient should reduce 
his diet one-third, or even more if his diet has been mcreased 
more than one-third above w hat he could tolerate without ingnlm 
At the three lectures we doctors gne and the three tnll-^ the 
nurses gi\e weekly to the patients at the ho^ital we endeavor 

* Ewnbodi workt o\xr a case of dnbctic coma, and the j-oungest works 
the hardect So we all four present thjs dime. 
touS— III igst 
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to impress this upon all uho arc taking insulin, and before thej 
leave the hospital give Uicm these instructions in iinling On 
tlic otlier hand when food is omitted for one reason or anoUier, 
It IS not so generally understood what tlie patient is to do about 
his insulin A safe rule for him under these circumstances is to 
reduce it also one-third, and if he is w orned about a reaction 
everj' dose of insulin can be halved, and instead of taking tlie 
insulin three times a daj' he can take tlus small dose si\ times a 
day, 1 c , c\ cry four hours Tlie patient should rcali/c tliat 
carbohydrate is being formed out of body protein, e^ en tliough 
he takes no food Tlus was the ad\ace given to the patient who 
reported by radiogram from the mid-Atlantic that he was seasick 
and taking no food and asked what he should do about insulin 
Diabetic patients always eat — ^if tliey do not get food at tlicir 
meal hours, they eat tlieir own bodies at all hours, and tliercfore 
one must give insulin accordingly But now let us seek for 
additional causes for coma and possible causes for deatii 

Infections appear to have clung to tlus patient Her diabetes 
began, or at least was discovered, because of a boil on her leg 
She developed an abscess on her tliumb in November, 1921 
Perhaps this accounted for tlie abscesses on cadi thigh in Jan- 
uaiy, 1925, about the time she ga^e up insulin In Februaiy 
there was an abscess on the labia, which healed more or less, 
but another labial abscess began on April 6lh, broke on April 12tli, 
and had become a large carbuncle when she entered tlie hospital 
on Apnl 1 7 tli This w as the third cause for coma first, breaking 
diet, second, gi\'ing up insulin, and third, an infection One 
could predict that coma would soon supervene with this tnad 
for premises 

The s^Toptomatologj' of the onset of tlie coma is l\ 7 )ical 
Note the sequence Diet and insulin gis cn up in January , local 
abscess in Februar>’, on \pnl J3th a carbunde and the patient 
takes to bed with headaches and ner\'ousncss On \l)ril 1 alh 
thirst IS e\trcmc and she dnnks copiously Xaucca and \ omiting 
follow At 4 P M the next afternoon, April 16th, the. das lx fore 
admission, licr husband notices that she is in a drowsv, dired 
condition, and apparently does not sec wdl Bv 9 o’clock in 



A DEATH EROil DLABETIC COMA AlOJ 'n’HY 1923 


the evening respiration is labored and a doctor is called at 10, 
who gi\ es pills Nausea continues through the night and with- 
out result she tries to vomit Bj’’ 2 am on April 17th hlrs G is 
unable to respond mtelligentlj’' although questions are under- 
stood 

These then are the typical symptoms drowsmess vergmg on 
coma, Kussmaul respiration, nausea and vomitmg Often there 
IS pam, and this patient had headaches a few days before, but a 
not uncommon site of pam is m the abdomen and leads to con- 
fusion with appendiatis, gall-stone cohc, and perforated duodenal 
ulcer Often the pain is m the chest and pneumoma is simulated, 
though at times it actually exists and is the activatmg, infectious 
agent m the cause of coma, just as the abscesses were m this 
patient 

Between 2 am, when drowsmess began, and 2 50 p m 
the same day', April 17th, the story' of the patient is more 
or less a blank, but the story' which was given by the phyrs- 
laan of his attempts to get the patient mto a hospital is wnd 
and tragic Two large hospitals refused admission to this 
woman in diabetic coma because their beds were full Do 
you beheve that if this patient had had acute fulmmatmg ap- 
pendiatis she would have been refused, or if the doctor’s diagnosis 
had been a perforated duodenal ulcer, that she would have been 
refused^ What justification is there for refusmg an emergency' 
like a case of diabetic coma’ Already you have heard that 31 
out of our 33 cases of diabetic coma recovered What hospital 
can show a record of 31 out of 33 cases of fulminating appendi- 
atis or of perforated duodenal ulcer who reco\ er? If a hogntal 
IS to save life why should it not try to save it? WTiat hospital 
With a capaaty of 300 or 400 beds w ould dare to face the com- 
mumty', when asking for funds, and say they would refuse an 
emergency case of appendiatis or of duodenal ulcer? It is 
time supeimtendents of hospitals realized that diabetic coma is 
a curable emergency— just the sort of emergencj' a hoqntal is 
mtendcd to treat 

The prevalent attitude of large general hospitals toward the 
diabetic is wTong m three ways first, diabetic coma is an emer- 
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gcnc}'’ and is a diagnosis which ments admission, and yet it is not 
treated as such Second, diabetic patients are seldom grouped 
in hospitals, but are scattered through Uie wards, with tlic result 
tliat anj' systematic attempt at teaching or treating them is 
rendered futile because it becomes so e\pensi\e and so indi- 
vidualistic Diabetics should be kept closely together so tliat 
they can be treated economically 'I hird, tlie hospital staj of 
diabetics is too long At the New England Deaconess Hospital 
W'c make one bed serve for 3 patients cverj' month , in otlicr w ords, 
our hospital stay is ten da3's We are able to do so because 
of the intensive teadiing of tlie patients The leaching is 
cheaper tlian hospital board Of course it means additional w ork 
for the doctors and for tlie nurses who must cliange the diet 
daily, but it pa3's because the patients are not hospitalized and 
can save their money, and it enables us to extend our influence 
over a wade clientde 

The patient arrived at the hospital cold, dr3 , slightly cyanotic, 
pulseless, but mark you, she w'as able to give her name Her 
eyeballs were soft and slightly diverging, and the nose appeared 
as if bloody vomitus had been expelled through it Tlie apex of 
tlie heart could not be seen or felt and sounds could onl3' be 
detected in a small area Respiration was of the Kussmaul 
type There vias no cvndencc of Icnderncbs or sjiasni in the 
abdomen Locall3 there was a large iiidii rated carbuncle of 
tlie left labia the size of a Itnion and with a slight discli irgt 

In anticipation of the arnv'al of the patient there were as- 
sembled a warm bed with blankets and 1 hot -water bottles, a 
catheter, a stomach-lube, a rectal tube, s.dl solution rcad3 for 
subcutaneous use, and S3nnges filled with insulin and cafTcin 
sodiobenzoale 'lime counts in a c.isc of lonia, but in one's 
zeal for treatment one must iiev cr neglect a cartful di ignosis 

The rectal lempcratiirt was 91 ® I 

llic iinnc show cd 3 per tent of sug ir Coma cases, as 
H I Root has pointed out nt irl3 alw a3 1. show small perci iitagcs 
of sugar I he diacetic acid was 1 -}- In our last case sent in 
for coma the ftrnc chlond test was 4 - 1 -, but it w is iiol due to 
dncclic aad and this ihe dotlor overlooked IheHiirgundv 
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red color rvitli feme chlond alwa 5 's disappears by boiling if it is 
caused by diacetic acid, but perasts in qiite of boihng if caused 
by one of the sahcj'lic add preparations 

How much should we give the patient? Our present 

rule is an easv one to follow. K the probable expectation of life 
of the coma patient without insulin is twenty-four hours, one 
gii es 20 umts ei eiy hour, if the expectation is but tivelvc hours, 
one gives 40 umts every hour, if the expectation is six houis, one 
gives 40 umts evei 3 " thirty minutes, and if one thinks it likely 
that the patient will not sunive three hours, one gives 40 units 
e\ery fifteen minutes, or at an}’ rate secs to it tliat the patient 
receixK 150 umts of insulin at least in the tlurd hour preceding 
his probable death without insuhn This patient received in Iier 
first five hours in the hospital 477 umts, of whidi 332 units woie 
given mtravenoudy With such a degree of capillary st asis jii cs> 
ent as was mdicated by the lack of bleeding from the operative 
inasion, the chance of getting insuhn to the tissues most in need 
of It seems better if it is given mtravenously tlian if given sub- 
cutaneously As a rule in coma we have given insulin sulieu- 
taneously 

That severe infections of this sort may interfere will) I be 
utilization of insuhn b}’ the tissues is suggested by the fart tbfti 
such large doses of insuhn w ere reqmred to produce but a iiiode)- 
ate change m blood chemistr}’ None of the insulin given roiiH 
ha\e been lost in the urme, since none was passed after Ct j», Vf,, 
and possibly renal activity had ceased earlier 

So soon as possible after admission an enema was given, fjx; 
stomach proved by lavage to be empty, salt solution JOOb /,/ 
gnen subpectorally, and caffem sodiobenzoate adiiilnist* 
7-2-grain doses about every hour until tlie patient liad r</uiy//< 
35 grams A blood-culture was taken, and tivo hoiiis nfO r H/i- 
mission the carbunde w as opened witliout nncstliasia and y//f 
recogration of the event on the part of tlie patient. 

The bladder contained at least 900 cc of uilnc, nn 
later 150 c c were obtained, and two liours later 120 c,c '< ' , 
percentage of sugar did not change more than 0 1 prr //,, 
all tliree specimens, tlius raising the query as to 
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genc}' and is a diagnosis i\ Inch merits admission, and yet it is not 
treated as such Second, diabetic patients are seldom grouped 
in liospitals, but are scattered througli tlie uards mth the result 
tliat any systematic attempt at teaching or treating them is 
rendered futile because it becomes so expensive and so indi- 
vidualistic Diabetics should be kept closely togetlicr so that 
they can be treated economically Third, tlie hospital stay of 
diabetics is too long At tlie Neu England Deaconess Hospital 
we make one bed serve for 3 patients cver^' month , in other n ords, 
our hospital stay is ten days We are able to do so because 
of the intensive teacliing of Uic patients The teaching is 
cheaper than hospital board Of course it means additional w ork 
for the doctors and for tlie nurses who must cliangc the diet 
daily, but it pays because the patients are not hospitali/cd and 
can save their money, and it enables us to extend our influence 
over a wde clientele 

The patient amved at tlie hospital cold, drj', slightly cyanotic, 
pulseless, but, mark you, she xvas able to gi\ e her name Her 
eyeballs w'cre soft and slightly diverging, and the nose appeared 
as if blood)' vomitus had been expelled through it 1 he apex of 
tlie heart could not be seen or felt and sounds could onlj he 
detected in a small area Respiration was of the Kiissmaul 
type There was no evidence of tenderness or spasm in tlie 
abdomen Locally there was a large indurated carbuncle of 
the left labia the si/c of a lemon and with a slight discharge 

In antiapation of the arnxal of the patient there were as- 
sembled a warm bed with blankets and 4 hot-water bottles a 
catlieter, a stomach-tube, a recta! tube, salt solution read) for 
subcutaneous use, and s)nngcs filled with insulin and cafTem 
sodiobcnroate Time counts in a case of coma, but in one’s 
zeal for treatment one must neicr neglect a e.ircful di.ignoais 

T he rectal temiicr.iture was 94’ F 

The unne showed ^ per cent of sugar toma cases, as 
H r Root has pointed out, nearl) alw a ) 3 show small pone ntages 
of sugar The dncctic acid was 4-}- In our last case sent in 
for coma the feme chlond tc'it was 4-f-, but it was not due to 
diacetic acid, and this the doctor o\ erlool ed Ihellurgundv 
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unne at all was being secreted This may or may not account for 
the fact that there was no evidence of excretion of phenolphthalem 
in two hours after this was injected So often are the kidneys 
affected in coma that we sought this means of testing their effia- 
enqr The unne sediment was loaded as usual with granular 
casts 

Absolute correlation between chmcal and chemical findings 
in coma does not exist The carbon dioxid combining power of 
the blood plasma in this patient at admission was below the 
scale and was jestimated at 5 volumes per cent An hour later 
It was the same, but in the next hour it rose to 8 volumes per 
cent Between 7 and Up m it vaned between 14 and 13 
in four observations Here, then, is a patient m diabetic coma 
who can give her name, but whose blood has a COs combining 
power at 5 Usually patients are unconsaous when the CO* 
combimng power is about 14 volumes per cent , but we have 
seen other cases at the hospital where the patient could be 
roused when the combinmg power was as low as 7 volumes per 
cent 

The CO 2 combimng power rose from below the scale to 14 
volumes per cent without alkahs, but with insuhn Alkalis 
were given up at our hospital in 1916 and 1917, and it is a satis- 
faction that our dimcal judgment has been chemically con- 
firmed by Haldane in Cambndge, England, during the last few 
months He has dioivn that sodium bicarbonate in sufficient 
doses, when given to a normal person, will provoke the excretion 
of acetone in the unne, and he furthermore definitely ascribes 
to sodium bicarbonate the responsibility for produang his low 
respiratory quotient of 0 64 because of its interference n ith the 
normal carbohydrate metabohsm 

The percentage of sugar in the blood also established a record 
for the hospital, but not for our patients outside the hospital, 
\nth one of whom it was 1 37 per cent At entrance it w as 0 80 
per cent , in the next hour 0 78 per cent , but at 5 P m 0 90 per 
cent , at 6 P m 0 89 per cent , and this after nearly 300 umts of 
insulin At this stage it began to fall, and in the next tw o hours 
as 0 70 per cent , in the next hour 0 62 per cent , and at 1 1 p ir 
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of her eyeballs w as better and reco\ erj' seemed not unlikely, 
espeaally because of the falling blood-sugar and the fact that 
she had taken a bttle hquid Two hours later she began to be a 
httle delinous and talked incoherently She did not respond to 
questions and in this condition she remamed imtil a few minutes 
before death at 2 40 A M 

Post-mortem esammation was granted In the abdomen 
there was found a be g i nning general peritonitis which probably 
had had its origin m the blood-stream rather than by direct 
estenaon from the carbuncle The kidne}*s showed grossh’ an 
acute glomerulonephntas The blood-culture taken upon ad- 
mission was reported at the end of seventy-tn o hours poative 
with staphylococa, and staphj'lococd were found in the smear 
taken from the carbuncle 

The patient died in diabetic coma and must be classed in our 
records as a diabetic coma death If life had been prolonged a 
fen hours, presumabh* she would have suffered a death from 
general peritomtis or failing that, firom septicemia 

A diabetic breaks diet, gives up insuhn, and develops local 
infections One of these forces her to bed intense thirst is 
followed by copious dnnkmg of liqmds, and in turn by nausea 
and Aomiting, drowsmess, and deep breathmg She becomes 
unconsaous at 2 a m but reaches the hospital twelve hours 
later and gn es her name, though the CO- combimng power in 
her blood is 5 volumes per cent Yet with subcutaneous salt 
solution caffein, and 497 umts of insuhn her CO* nses to 14 
^olumes per cent, and her blood-sugar percentage is lowered 
from 0 90 to 044 per cent She even takes liqmds by 
the mouth, but the blood-pressure never nses abo\e 72 milli- 
meters mercury- s>-stohc Russmaul respiration is replaced bj* 
the feeble breathing of exhaustion and after a penod of listless 
delinum she dies The blood-culture taken upon admission is 
positi\ e for staphylococci, and these are also found in a carbuncle 
of the labia There is a beginmng general pentomtis 
Another needless death from diabetic coma 
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and 1 A M it i\as 0 54 each time, and a fen minutes before 
death, at 2 40 it n as 0 44 

Under the influence of insulin, salt solution under the skin, 
and a little (300 c c ) intravenously, and black cofTcc b\ rectum, 
tlie patient roused up toward 5 30 P ai sufliciently to be able 
to take by mouth nearly 300 c c of water and broUi in teaspoon- 
ful doses By S P m the Kussmaul respiration had disappeared 
and w as replaced by breatlung so feeble that w e hung the blankets 
over the bed to take their w eight off her chest 

Pulseless at first, the pulse gradually improved up to witliin 
a few minutes of death 

The blood-pressure was first taken one-half liour after en- 
trance and was then 60/40 An hour later it had risen to 70 
systolic and still later to 72 The blood-pressure is one of tlic 
most valuable adjuncts for prognosis of diabetic coma cases 
Only 1 of our coma patients had a blood-pressure as low as 70 
systolic and recov'crcd 

As a matter of record several other observations may be 
noted The hemoglobin was 60 per cent The red blood- 
count was 6 208,000, undoubtedly due to the concentration of 
tlie blood 'I he white blood-count was 28,000, and in tins case 
can readilj be cvplained bj' the abscess In other cases, as we 
have pointed out elsewhere, the white blood-count mav be as 
high, but due to a gastnc hemorrhage which is not at all uncom- 
mon in coma The blood calaum was 10 5 milligrams per 100 
c c Hie bilirubin w'as 0 7 milligram per 100 c c 'Jiie plasma 
salt was 565 milligrams 'Jlie non-protem nitrogen in coma is 
alwajs high, and in 1 of our patients on tlie third dav of coma 
rose to 100 milligrams, and on the next day to 138 milligrams, and 
3 ct the V oung girl recov cred In tlus case the non jirotcin 
mtrogtn was 16 milligrams at entrance and at 5, 6 , and 7 r M 
it was 68 , 72, and 85 milligrams rcspcctivch A few hours 
before death, at tw o obsen ations, it was 58 and 63 milligrams 

I he state of the patient changed at 8 o'cloci , six hours after 
entrance, when the respiration became shallov .ind the jiiticnt 
gave the impression tliat she was simplj doring, worn out vath 
her strenuous dav 5 of air hunger Her colon aegood the tension 
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of her eyeballs was better, and recover)’’ seemed not unlikely, 
espeaally because of the fallmg blood-sugar and the fact that 
she had taken a httle liquid Two hours later she began to be a 
httle delirious and talked incoherently She did not respond to 
questions and m this condition die remained until a few minutes 
before death at 2 40 A H 

Post-mortem esanunation was granted In the abdomen 
there was found a beginnmg general peritonitis which probably 
had had its ongin m the blood-stream rather than by direct 
extension from the carbunde The kidneys showed grossly an 
acute glomerulonephntis The blood-culture taken upon ad- 
imssion was reported at the end of seventy-two hours positive 
with staphylococa, and staphylococa w ere found in the smear 
taken from the carbunde 

The patient died in diabetic coma and must be dassed m our 
records as a diabetic coma death If life had been prolonged a 
few hours, presumably she would have suffered a death from 
general pentomtis or, failmg that, from septiceima 

A diabetic breaks diet, gives up insuhn, and develops local 
infections One of these forces her to bed, mtense thirst is 
follow ed by copious drinking of liqmds, and in turn by nausea 
and lormting, drowsmess, and deep breathing She becomes 
unconsaous at 2 A M but reaches the hospital twdve hours 
later and gn es her name, though the CO* combimng pow er in 
her blood is 5 volumes per cent Yet with subcutaneous salt 
solution caffein, and 497 umts of insuhn her CO 2 nses to 14 
volumes per cent , and her blood-sugar percentage is lowered 
from 0 90 to 0 44 per cent She even takes liquids by 
the mouth, but the blood-pressure never nses above 72 milli- 
meters mercurj’^ sj'stohc Kussmaul respiration is replaced by 
Ihe feeble breathing of exhaustion, and after a penod of listless 
dehnum she dies The blood-culture taken upon admission is 
positii e for staphylococa, and these are also found in a carbuncle 
of the labia There is a beginnmg general pentomtis 
"Vnother needless dcatli from diabetic coma 
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plastic, simulating aleukemic leu- 
kemia, Sep’ , 427 
splenic, March, 1568 

splenomcgaU with hematemesis, 
differentiation, Sep' 686 
Anemic headaches. Jar , 1330 


X93I 
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Anciirjsm, AV , 747 
cirtlnc, Sepl , 19 S 
iocttion of, Sfpl , J97 
mode of oriRin, if fit , 196 
piiii III, iept , 50S 
cniisin;; ilinoriinl r nj slndows in 
iiicdinstiniini, Jan , 1237 
of nrcli of nort i, niil<c difference in, 
Jiih,3\7 

AnRim jwctoris, Jvh, 71, Aot, 746, 
March, 1S93, Ma\, 1719 
arteriosclerosis in, March, 1594 
diRit ills III, A’or , 91 S 
dNspiicT III, March, 1S9S 
gistro inlestiml s>niptonis in, 
frcqiieney of, March, 1591 
occtiisioii of coromry artery and, 
ronfiision of, March, 1598 
pun III, Uarr/j, 1595, 1596, il/oj, 
1721 

plijsicnl siRiis in, jl/orr/i, 1597 
rest, importmce of, in trentment, 
March, 1599 
EVniptoins, May, 1721 
tmuiiromm in tre'itmeiit, March, 
1600 

tre itiiicnt, March, 1599 
true, Jill}, 76 
Anciniferoiis are-i, July, 71 
Ankles, ideiin of, as sjiiiptoin in 
licsrt disense, July, 251 
AnxietN and fesr neuroses siiiiuhtinR 
Grises' diseise, July, 2, 3 
neurosis, entineons, under guise of 
Vinter pruritus, jftn , 891 
Aorti, aneurjsni of arch of, pulse dif 
ference in, July, 317 
Aortic regnrgitition vitli cliroinc en 
docirditis (non s>pliiliiic)_ lia'il 
inctiliolic rite in, Jan ,1177 
Appendicitis, chronic, July, 7 

cire of inoiienblc cifcs, July, 
16 

signs Hid s>niptonis, July, 10 
Eiilnrute psclitis sinniliting, Jul\, 
li3 

Arlixtlimn, sinus, July, 281 
Arlix tiinnis, July, 2S2 
dmerentiition, Juh, 2S3 
Arnetli method of tliffircntial count 
in Icul ocj to'is, Aor , 72 1 
Arternl disci»c, fiinihil, ci'c report, 
Ac* , 937 

Arteno cicro'is jn ingim jxrctoris, 
March, 1591 

Arteriosclerotic cirdiic di‘''aE 0 j tiaral 
metilxihc rate in, Jan ,11/5 
pl>cosiirn, po^ ihle ci*e, tmim 
proxTd bj diibctic treatment, 
Mrrch, 1 151 


\rtcriosclcroiic heidnchis, ^ 011 , 1321 
Arten, coroinrj, occlusion, tines of. 
Sept, 513 ' • 

Arthritis, Mn\, 1789 
atropine, Ma\, 1789 
chronic, l)is.il metilmlism tests in, 
March, 150S 

drug thenpx in, March, 1 148 
gout and, dlfferc ntiitioii, March, 
1113 

infectious, nrotenn iinnifcstitions 
til, Jan , 1295 
diet in, Jan , 1 305 
ediicition in Ian 1305 
treitiiicnt, Jan , 1303 
multiple, acute onsit, July, 187 
heart in, Juh, 187 
insidious onset, July, 187 
subacute onset, July, 187 
orthopedic mcisiiris in, March, 
1149 

prognosis, March, 1150 
theories of, March, 1 1 12 
treitincnt by diitirj procedures, 
March, 14 IS 

by reaction to foreign protein, 
March, 1 1 19 

li>Mrtrophic, Ma\, 1789, 1793 
infectious, May, 1789 
ol)scr\itions on, 3Ajy, 1789 
Ascitis, marked, with parfal cirrhosis, 
Jan , 1396 

Asthenia, neiirorirciil itorj, July, 271 
digitalis III, Nm , 914 
Asthma, A'wi , 1015 
Coca’s method of preparing extract 
solutions in, AV , 1016 
treatment, Air , 1016 
Ataxia, rrcidreich's, multiple «clcro«is 
and, differentiation, July, 376 
Atclectisis of lung in connection with 
piibiionar} abscess, March, 1 183 
Athetosis, talietie, July, 363 
tic and, differentiation, 5r/>f , 109 
Atophan in gout, March, 1611 
Atrophic arthritis. May, 1789 
Atropin in treatment of jicptic ulcer. 
May, 1837 

Auricular rihrill ition, July, 279, 281 
digitalis in, Aie , 915, 916 
treatment, July, 286 
flutter, July, 277 

with 2 to 1 blocl as »<en in organic 
heart di« a*e, Julv, 317 
paroii>fmil taclijcardia, hcirt- 
blocl during. May, 1855 
Auricular xentneufar block, Jul\, 2S1, 
285 

Auto agglutination m hcinot>tic ict- 
erus, July, 160 
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Auto-intoxication, AVn , S46 Bilinibm m blood, Van den Bei^h and 

A\ellis, s\ndFonic of, Jan , 1317 Snapper’s test for, Jul^, 162 

Block, auncular-\-entncular, Jtdy, 
Bacillus acidophilus m treatment of 281, 288 

intestinal tovemia, Nov , 856 heart-, July, 280 

of Morgan No 1, Jan , 1384 smo-auncular, July, 280, 281, 288 

septicemia due to, Jan , 1381 Blood, bilirubin in. Van den Beigh and 
tuberculosis in urine m renal dis- Snapper’s test for, Jul\, 162 
ease, Jan , 1122 in diabetic coma, May, 1899 

Backache m diseases of l3rmph-nodes, m hemolj'tic icterus, July, 164, 166 
May, 1805 Blood-pressure, normal, Nov , 765 

Bacteria, lodophilic, in stools, impor- diastolic, Jane\ra% ’s table, No^ , 
tance of, March, 1583 767 

Bactenolog} of acute coryza, July, systolic, Fisher’s table, Nov , 766 
101 Blood-sugar and acidosis in diabetes 

of normal mouth, Jiifv, 103 mellitus, effect of iletin on, July, 86 

Basal cawty, large, \nth tympanj. Bone-marrow and abdominal lesions 
Nov , 755 of 1} mphoma, March, 1428 

metabolic rate in arteriosclerotic Botiyoid liwr. Sept , 457 

cardiac disease, Jan , 1175 Bowels, habit m regulation of, impor- 
in cardiac neurosis, Jan , 1178 tance of, March, 1411 
in chronic adherent pericarditis, I Bradycardia, simple, Jul\, 280 

Jan , 1178 I Brain abscess as cause of puerperal 

endocarditis with aortic re- j hemiplegia, Nov , 90S 

gurmtation (non-syphil- ; headaches in, Jan , 1323 
itic), Jan , 1177 tumor, headache in, Jan , 1320 

mitral endocarditis, Jan , radium in treatment of, Jan , 
1176 1361 

myocarditis, Jan , 1175 Bronchiectasis, diagnosis. Jar , 1263, 
in congenital heart disease, 1266 

Jan , 1178 non-tuberculous infection of lungs 

in hypertensive cardiac dis- and, differentiation, Jan , 1272 
ease, Jan , 1172 Bronchitis, simple chronic, non-tuber- 

in myocardial degeneration as- culous infection of lungs and, dif- 
soaated with obesity, Jan , ferentiation, Jan , 1271 
1176 Bronchopneumonia, non-tuberculous 

in primary cardiac disease, mfection of lung and, differentia- 

Jan , 1171 tion, Jan , 1272 

metabolism, clmical survey of one Bronchoscopy m mahgnant disease of 
thousand cases, March, 1495 bronchi or lung root, March, 1489 
tests in cardioi-ascular disease, Brown-Sequard syndrome, July, 381 
March, 1506 Buerger’s disease, Jan , 1195 

in cases simulatmg hyperthy- Bursitis, chronic arthntis and, dif- 
roidism, March, 1505 1 ferentiation, March, 1444 

in endocrine disorders apart i olecranon, in gout, Ma\, 1699 
from thyroid disease, March, 

1507 ' CALCincATiov in lung, miliar\, Jim , 

m hypothyroidism, March, { 1273 

1502 ^ Carbuncle of kidney, July, 129 

in obesity , March, 1506 ; Caranoma causing abnormal x-ray 

in simple or benign goiter, , shadows in mediastinum, Jan , 
March, 1500 ' 1240 

in thyroid disease, March, 1500 of cervix, radium in treatment of, 
in toxic goiter, March, 1502 Jan , 1366, 1370 

Bilateral pontine thrombosis, July , 3S5 of esophagus, Jan , 1027 
““■nry arrhosis with jaundice, Jan , diamosis, Jan , 1031 

1596 j dilation in, Jan , 1030, 1031 

trart, non-surgical drainage of, as i gastrostomy in, Jai , 1030 

therapeutic measure, ralue of, , treatment, Jan , 1030 
Air, 803 I x-ray in treatment, Jan , 1031 
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Cnrcinoma of pall bladder w ith metas 
tasis to li\er, Jan , 139S 
of head of pancreas, metastasis to 
li\cr and cirrhosis of liaer, and 
obstnictiac jaundice, Jan , 1397 
of li\er, pnmarj, Ju/j, 29, Sepl , 
453 

of rectum, radium in treatment of, 
Jan , 1365 

of stomach, Km , 720 
anaciditj in. Km , 740 
earh diapnosis in. Km , 720 
examination of fasting stomach, 
Noi , 738 

gastric anaK’sis in diagnosis. 
Km ,737 

suggestions in. Km , 742 
intubation in. Km , 730, 73S 
laaaige in, Km , 738 
roentgenologic examination, sug- 
gestions in. Km , 741 
sj mptoins. Km , 739 
x-ray in diagnosis. Km', 731 
of th>TOid, ■‘•-ray in treatment of, 
Jan ,1377 

at urethra, radium in treatment of, 
Jan , 1368 

Carcinomatous gastric ulcer, Jan , 
1055 

Cardiac aneurj'sni. Sept , 495 
location of. Sept , 497 
mode of origin, Sepl , 496 
pain in. Sept , 508 
case for diagnosis. Km , 743 
cases. Km , 1001 

disease, arteriosclerotic, Iwsal meta- 
bolic rate in, Jan , 1175 
h\pertcnsi\x!, basal metabolic rate 
in, Jan , 1172 

pnniarj, basal metabolic rate in, 
Jan , 1171 
neurosis, Jtih, 78 
basal metabolic rate in, Jan , 1178 
pain, Ju!i, 71 
classification, Julj, 74 
mechanism of, July, 73 
patient, examination of, Jul\, 247 
diagnosis of heart muscle, July, 
257 

of t> pe of vaUailar disease in, 
Jul%, 257 

djspnca in, July, 249 
edema of ankles in, Jul% 251 
electrocardiograph in Ju'y 25S 
enlargcnicnl of heart in, Juh, 
235 

heart beat in Jul , 239 
pain m, Jul), 250 
jxilpitation in Jut , 250 
pathologic diagno s, Ju'y, 255 


Cardiac patient, exanuiiatioii of, pa 
tient's attitude toward s\nip- 
toms, July, 249 
Was-^rniann reaction m, July, 
255 

Cardiosjiasm, Sepl , 619, Km , 933 
treatment, Sepl , 621 
Cardio\“iscular disease, basal metab 
olisni tests in, March, 1506 
syphilis, Sepl , 359 
Carriers in meningococcus meningitis. 
May, 1848 

Catheterization in diabetic conn, 
Ma\, 1899 

Ccrcbtllar glioma, headache in, Jan , 
1323 

Cerebral embolism as cause of puer- 
peral hemiplegia. Km , 901 
gljcosiiria, possible case iinim 
provaid b\ diabetic treatment, 
March, 1455 

hemorrhage ns cause of puerperal 
hemiplegia. Km , 906 
coma due to, simulating diabetic 
coma, March, 1523 
puerperal, m puerperal hcmi 
picgia. Km , 910 

thrombophlebitis m puerperal liemi 
plegia, Ktr , 909 

CcrMcai cord tumors, high, head- 
ache in, Jan , 1 324 
Cera IX, cancer of, radium in treat- 
ment of, Jan , 1366, 1370 
Children, neiitc hemorrhagic nephritis 
in, Sepl , 653 

and infants, splenomcgalj in, March, 
1551 

cross ejed, carlj care of, Jan , 1221 
fat, July, 59 

malnourished, treatment in 
pris'ate practice, Ifrrrfc, 1577 
pneumonia in. Km , 70S 
with organic heart disease, manage 
ment of, July I99 

Chlorm gas in treatment of cohls, 
July, 111 

Choked disk in meningococcus mcnin 
gitis, Ma\, ISIS 

Clioircvstitis and gall stones, Jan , 
1391 

diagnosis of, Ifoa, 1753 
Chronic m phritis, ‘tefl 60.3 
Circulation, disordered, Iieaikiclirs 
from /or,132S 

Cirrlio-is hiliara, with jiiindire, Jan 
1396 

of h\ir, Sepl ,636 

with inetasn IS to, from canr-r 
of head of pancreas and ob'triir- 
ti\T jaunditf , Jur , 1397 
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Cirrhosis, portal, -with marked ascites, 
Jan , 1396 

Qmical differentiation of cases \nth 
abnormal ic-ra> shadow's in medi- 
astinum, Jan , 1235 
hemoglobin estimation, problems 
of, Nov , 821 

Clubbing of fingers, relationship to 
Mane s disease, SepI , 666 
Coca’s method of preparmg extract 
solutions, IVop , 1016 
Colds and h'\’poth\Toidism, Afa^, 1705 
contagious, July, 106 
immunity against, Jii/j, 107 
non-contagious, July, 104 
prewntion, Jvl\, 103, 107 
prophylactic •I’lccination against, 
July, 108 

thvToid substance in, 1706- 

1708 

treatment, July, 103, 111 
chlonn gas m, Jnh, 111 
^litis, mucous, Sepi , 627 
Colloid goiter, ba^ metabolism tests 
in, Jilarch. 1501 

Colon, isordered funcbon. Hay, 1765 
from a dinical standpoint, 
-Voj, 1770 

pathology. May, 1774 
treatment. May, 1775 
irntable. May, 1774 
redundant, March, 1611 
diagnosis, March, 1631 
position of, March, 1626 
sex incidence, March, 1627 
symptoms, Man*, 1613, 1628 
treatment, March, 1633 
'"Olomc irrigation in intestinal toxe- 
mia, AV, 856 

tolonmeters, hemoglobin, Nov , 824 
'-oma, an obscure case, March, 1522 
and diabetes, fii-e cases, March, 1517 
and mfection, March, 1520 
tobetic See Dtabetic coma 

*0 cerebral hemorrhage simu- 
lating diabetic coma, March, 1523 
ompTOsion stenosis of abdominal 
esophagus, AV,934 
^ngMital fixation of duodenum bi 
nemtoduodenal membranes, 
, 19 

heart disease, Afoi, 1651 

associated with other con- 
Rcnital malformations, Afar, 
1651 

diagnosis. May, 1658 
murmurs in. May, 1652, 1653 
prognosis, 1653 
symptoms, Jlfoy, 1651 
treatment, Afoy, 1667 


1935 

Congenital infantile hypertrophic ste- 
nosis of pilorus, Noi , 833 
malformations, congenital heart dis- 
ease associated with. May, 1651 
Consciousness, changed, m epilepsy, 
Jtilv, 356 

Constitubonal inadequacy, July, 393 
cases in which phi’sical stress was 
causal, July, 399 
psychic stress was causal, 
causal, Jttl\, 397 
without known enraronmental 
causes, July, 401 
defined, July, 396 
evidences of, July, 405 
treatment, July, 408 
psychopathic infenontv, July, 396 
Contagious cold, July, 106 
Coronarx artery o^usion types. 
Sept , 518 

obstruction, acute, Jan , 1181 
diagnosis, Jan , 1184 
electrocardiograms in, Jan , 
1184 

pathology, Jan , 1187 
treatment, Jan , 1186 
occlusion simulating surgical ab- 
domen, Afoy, 1724 
symptoms, Afoy, 1723 
with recoverv, -Ifoy, 1719 
sclerosis, ^1-bladder disease and, 
in middle-aged, differentiation, 
Afoy, 1709 

thrombosis, No^, 745 
Corset for abdommal support in 
ptosis, March, 1539 
Coryza, acute, bacteriology of, Jtdy, 
104 

Crossed syndromes, Jtdy, 390 
Cross-eyed children, carlv care of, 
Jan , 1221 

Cure of sx-philis, Jan , 1215 
Cutaneous anxiety neurosis under 
guise of winter pruritus. Non , 891 
Cyst, multilocular, of pancreas. Sept , 
641 

Cx’stic goiter, basal metabolism tests 
in, Marcl , 1501 


De\d man's pupil, Jul\, 383 
Deformity, peUac, occurring wath 
polvcystic kidney, Jan , 1112 
Dclinum cordis, July, 284 
Dermal anxiety neuroses, No^ , 892 
Dermoid cyst, infected, ruptured, 
diagnosis, Jan , 1265 
Dextrocardia and true left diaphrag- 
matic hernia, case report. Sept , 
580 
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Diabetes mcDittis, .tcidosts of, severe, 
Nov , 77S 

and comi, five ciscs, March, 1S17 
and pcrniciniis ancmm, tncffcc- 
tivcncbsof insulin in, Jan , 1163 
ond tuberculosis, Nov , 771 
clinical problems in diagnosis and 
treatment, March, 1451 
complicating pneumonia, Nov , 715 
in ambulatory patients, treat- 
ment, July, 219 
calculation of diet, July, 
225 

diabetic foods in, July, 231 
diet report sheet, July, 229 
fat feeding in, JtAy, 223 
importance of maintenance 
diet, July, 222 
insulin in, July, 231 
problems of, July, 219 
protein metabolism m, 
July, 223 

quantitative versus qual- 
itative diets, July, 22S 
urine and sugar testing by 
patients, July, 230 
weight level in, July, 224 
infected finger and palmar ab- 
scess in, insulin in, Nov , 925 
preparation for operation in, in- 
sulin as aid, Nov , 919 
emergency preparation, 
Nov, 929 

routine preparation, 
Nov , 930 

severe acidosis of, treatment of 
coma, Nov , 777 

strangulated incisional hernia in, 
insulin ill, Nov , 923 
treatment, July, 81 
dangerous use of insulin m, 
July, 96 

effect of ilctin on blood-sugar 
and acidosis in, July, 86 
of insulin, July^ 85 
frequency and size of insulin 
dosage, July, 94 
hypoglycemic shock in, July, 99 
treatment of, July, 100 
ilelin III, July, 83 
insulin in July, 83 
shock in, July, 99 
treatment, July, 100 
rather than symptom acidosis. 
May, 1874 

simplified weighed diet in, 
July, 81 

urinalysis in, May, 1744 

with severe acidosis or coma, 

r f- * env 


Diabetic coma, abdomen in. May, 1896 
air hunger m, May, 1884 
alkalis in. May, 1902 
blood m. May, 1899 
blood-pressure in. May, 1893 
blood sugar in. May, 1899 
carbon dioxid in blood in. May, 
1901 

cases treated with insulin. May, 
1875 

without insulin, Mav, 1874 
catheterization in, May, 1899 
changing age incidence of, May, 
1880 

coma due to cerebnl hemorrhage 
simulating, March, 1523 
death from, and why, case re- 
port, May, 1921 
diagnosis. May, 1909 
discrepancies between clinical and 
chemical data. May, 1902 
doctor’s emergency insulin in. 
May, 1909 

duration of diabetes prior to 
coma, May, 1881 
edema in. May, 1906 
e/Tect of three attaeks upon tolcr- 
anec, March, 1517 
etiology of. May, 1882 
examination of patient in. May, 
1891 

exhaustion of patient, Mav, 1887 
frequency among poor, May, 1880 
gastric hemorrlia^ in. May, 1885 
increasing frequency of. May, 
1875 

influence of weight. May, 1881 
kidneys m, May, 1897 
Kussmaiirs respiration in, May, 
1884 

lavage of stomach in, May, 1886 
length of coma not a measure of 
its seventy. May, 1888 
leukocytosis in. May, 1886 
life of rescued case. May, 1879 
lungs m. May, 1893 
metabolism in. May, 1906 
non-protein nitrogen m, Jlioy, 
1905 

operation in. for intestinal ob- 
struction, insulin m, Nov, 925 
possible case unimproved by di- 
abetic treatment, March, 1461 
prodromal stage. May, 1882 
pulse rate in, May, 1893 
recurrent, May, 1879 
renal insufliciency simulating, 
March, 1525 

symptomatology. May, 1883 
nrJ. tovi lono 
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Diabetic coma, treatment, accessory 
measures m. May, 1911 
cardiac stimulation m. May, 
1913 

enema in May, 1911 
history of case. May, 1913 
insulm dosage in. May, 1909 
introduction of liquids mto 
bod\, Jfoj, 1911 
observations desirable in. May, 
1913 

responsibilitv of hospital m. 
May, 1923 

rules at Ne\i England Deacon- 
ess Hospital, May, 1916 
•B-armth in, Zfnj, 1911 
urmar\ mtrogen in. May, 1906 
verge of, metabolism in. May, 


vomitmg in. May, 1885 
foods in diabetes, Juh, 231 
headaches, Jan , 1331 

Diabetics requiring surgerj , msuhn 
in, AV, 919 

Diamosis of facbtial lesions, AVr , 887 
of splenomegaU mth hematemesis, 

_ Sept, 6 Sl 

Diaphragm, ei-entration of. Sept , 568, 
A<k, 754 

rase report. Sept , 574 

and, differentiation. Sept , 

Diaphragmatic hernia, acquired. Sept , 
567 


congenital, AV , 749, 754 
diagnosis, A’cr , 753 
false. Sept, 570 
treatment. No” , 761 
false, case report. Sept , 583 
in infants and children. Sept , 567 
differential diagnosis. Sept, 
572 

pathologic anatomi , Sept , 
06 S 

ph>-sical signs. Sept , 571 
prognosis. Sept , 573 
Roentgen-rai evamination. 
Sept , 572 

si-mptoms. Sept , 570 
treatment. Sept , 573 
true. Sept , 576 
acquired. Sept , 569 
rangcnital, Sep’ , 569 
left, and dextrocardia, case re- 
port. Sept , SSO 

pinim cock in health and disease, 

r, 

Uiathesis, unc acid, March, 1649 
let^for treatment of obesitj, July, 

^OZ>« S" ‘J2S 


Diet for treatment of peptic ulcer, 
- 2fay, 1837 

ketogenic, in treatment of epilep^, 
Jan , 1351 

simplified weighed, in diabetes 
mellitus, Jvly, 81 

Differential diagnosis of lesion of lip, 
Noo,89i 

Digitalis, improper administration and 
dosage, Nov , 916 
mdications for use of. Nor , 914 
untoward effects, Nov , 913 
Dilatation of stomach, acute, com- 
plicatmg pneumonia, Nov , 715 
Disordered function of colon, ATo^, 
1765 

from a climcal standpoint, 
Afo}, 1770 

pathology. May, 1774 

treatment, Afa 3 , 1775 
Distention of stomach, Nov , 754 
Diverticulum of stomach, Jan , 1062 
Domarus on aleuketmc leukemia. 
Sept , 432 

Drainage of biliary tract, non-sur- 
gical, as therapeutic measure, value 
of, A’or,803 

Duodenal and gastrojejunal ulcer, 
chronic, spontaneous healing of, 
Jan , 1045 

lavage in postarsphenamm jaun- 
dice, Jan , 1205 
stasis, Jan , 1086 

ulcer, analysis of cases, Jan , 1076 
anatomic stud}, Jan , 1065 
diagnosis. May, 1753 
ctiologv , Jan , lOSO 
historical, Nov , 1068 
location of, Jan , 1081 
type of deformit} in, Jan , 1083 
Duodenum, anatom} and ph}’siolog}, 
Jan , 1066 

average measurements of, Jan , 
1081 

congenital fixation of, by hepato- 
duodenal membranes, July, 19 
Dwarfism, cause, Jan , 1287 
Dvspnca, Jan , 1248, 1249 
as svmptom in heart disease, July, 
249 

in angina pectons, March, 1595 
problem in diagnosis March, 1431 

Ear, nose, and throat, unusual cases. 
Sept , 539 

Ectopic adcnom}oma in groin, dif- 
ferential diagnosis, Jan , 
1125 

diagnostic charactenstics, Jan , 
1130 
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Edema, generalized, clinical causes of, 
Nov, 7&9 

in diabetic coma. May, 1906 
inanition, associated with alimea 
tary disturbances in adults, 
Nov, 78S 

calcium disturbance as cause, 
Nov , 793 

cause of, Nov , 792 
characteristics of, Nov , 791 
treatment, Nov , 800 
of ankles as symptom in heart dis- 
ease, July, 25 1 
war, Nov , 794, 795, 798 
Effort syndrome, July, 271 
Eighth nerve neuritis, Jan , 1310 
Elbow, miner's. May, 1703 
Electrocardiogram in differentiation of 
gall-bladder disease and coronary 
sclerosis in middle-aged, May, 1771 
Embolism, cerebral, as cause of puer- 
peral hemiplegia, Nov , 804 
puerperal pulmonary, in puerperal 
hemiplegia, Nov , 909 
Emergency diabetic preparation for 
surgery, Nov , 929 

Emotional state, effect of, upon 
sympathetic nervous system, 
Sept , 622 
trauma. Sept , 623 

Emotions as cause of functional dis- 
orders, July, 1 

Emphysema, localized obstructive, 
Nov , 755 

pulmonary, March, 1431 
causes, March, 1438 
chronic, March, 1439 
lung findings in, March, 1435 
treatment, March, 1439 
Empyema, diagnosis, Jan , 1263 
ruptured, diagnosis, Jan , 1270 
Endocarditis, chronic mitral, basal 
metabolic rate in, Jan , 1176 
with aortic regurgitation (non- 
syphilitic), basal metabolic rate 
in, Jan , 1177 

Endocrine disorders apart from thy- 
roid disease, basal metabolism tests 
in, March, 1507 

Endocrinology and pediatrics, July, 

Epilepsy, July, 354-356 
definition, July, 356 
dreamy mental states in, July, 361 
esophageal, Jan , 1348 
ketogenic diet in treatment of, Jan , 
1351 

laryngeal, Jan , 1345 
what occurs in an epileptic fit, July, 
158 


Epileptiform attacks, recurring, with 
symptoms of spasm at cardia, Jan , 
1341 

Erythema multiformc and purpura, 
systemic significance and diag- 
nostic interpretation of, Nov, 
879 

mucous lesions of, differentiated 
from syphilis, Nov , 884 
Erythromclalgia, Jan , 1194 
case report, Jan , 1200 
treatment, Jan , 1200 
Esophageal epilepsy, Jan , 1348 
stenosis, Nov , 935 

Esophagus, abdominal, compression 
stenosis of, Nov , 934 
cancer of, Jan , 1027 
diagnosis, Jan , 1031 
dilation in, Jatt , 1030, 1031 
gastrostomy in, Jan , 1030 
treatment, Jan , 1030 
*-ray in treatment, Jan , 1031 
Esophylaxis, Jan , 1217 
Essential hypertension, Nov , 763 
Eventration in infants and children, 
Sepl , 567 

of diaphragm. Sept , 568, Nov , 754 
case report. Sept , 574 
hernia and, differentiation, Sepl , 
572 

Examination of cardiac patients, July, 
247 

Exercise and vital capacity tests in 
children with organic heart dis- 
ease, July, 199 
test, July, 203 
Exhaustion headaches, Jan , 1335, 
1338 

Exophthalmic goiter, immediate and 
striking improvement in, fol- 
lowing Roentgen ray, March, 
1473 

lodin in, Jan , 1149 
Lugol’s solution in, March, 1479 
recurrence of symptoms eight 
vears after thyroidectomy, 
March, 1476 

regime of Peter Bent Brigham 
Hospital in management of, 
March, 1481 

SIX exacerbations of, in fifteen 
years, with death from chronic 
cardiac disease, March, 1469 
spontaneous course of disease and 
effect of various treatments, 
March, 1465 

Eactitial lesions, diagnosis of, Nov, 
837 

False hernia. Sept , 568 
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Familial arterial disease, case report, 
Nm , 937 

Fat children, Jvly, 59 
Fatal diseases of 1} mphoid tissue, re- 
marks concerning, March, 1411 
Fear and anxiety neuroses simulating 
Graves’ disease, Juh, 2, 3 
Feces in hemolytic icterus, Jttly, 169 
Feet, vascular diseases affecting, Jan , 
1189 

Fetahsmus, 67 
Fever, obscure continued, due to 
starch indigestion, March, 1583 
Fibnllation, auncular, Jviy, 279, 284 
digitalis in, Noo , 915, 916 
treatment, July, 286 
Fingers, clubbing of, relationship to 
Marie's disease. Sept , 666 
infected, and palmar abscess in dia- 
betic, insulin in, Nov , 925 
Fits, Juli, 354 

epileptic, Mhat occurs in, July, 358 
Fixation, congenital, of duodenum by 
hepatoduodenal membranes, July, 
19 

Fluoroscopy in postpi lone ulcer, July, 
239 

Flutter, auncular, July, 277 

with 2 to 1 block as seen m or- 
ganic heart disease, Julv, 317 
Fnedreich’s ataxia, multiple sclerosis 
and, differentiation, July, 376 
FrShlich tjpe, July, 58, 59 
Functional disorders simulating or- 
ganic disease, July, 1 
heart disorders, July, 3 
tests, r61e of, in study of diseases of 
lixer, Jan , 1389, 1390 
Fundamental rhj’thm of heart, July, 


Gall-bladdes, cancer of, with metas- 
tasis to liver, Jan , 1398 
disease and coronary sclerosis in 
middle-aged, differen- 
tiatibn. May, 1709 
diagnosis in, May, 1711 
electrocardiogram in. 
May, 1711 

indigestion in. May, 1710 
jaundice. May, 1711 
nitroglxTcnn or amyl 
nitrite in. May, 1711 
pain in. May, 1710 
chronic, July, 7 

care of inoperable cases, July, 
16 

signs and sxmptoms, Jul\, 12 
diagnosis, Ifoi, 1753 


Gall-stones, Nov , 747 
and cholecystitis, Jan , 1394 

Gangrene and pulmonarv abscess, 
Jan , 1257 

Garrod's theory of gout, March, 1635 

Gas, chlorin, in treatment of colds, 
July, 111 

Gastric hemorrhage in diabetic coma. 
May, 1885 

ulcer, carcinomatous, Jan , 1055 
perforating, suppurative pyle- 
phlebitis secondary to. Sept , 
519 

Gastro-intestinal disorders, diagnosis 
and treatment of, problems in, 
Jan , 1055 

functional disorders, July, 5 
headaches, Jan , 1331 
symptoms in acute respiratorx in- 
fection, March, 1529 
m angina pectoris, frequency of, 
March, 1594 

Gastrojejunal and duodenal ulcer, 
chronic, spontaneous healing of, 
Jan , 1045 

Gastrostomy in cancer of esophagus, 
Jan , 1030 

Glomerulonephntis, acute, Jan , 1093 
chronic, Jan , 1096 

Glycosuria, arteriosclerotic, possible 
case unimproved by diabetic 
treatment, March, 1451 
cerebral, possible case ummproied 
by diabetic treatment, March, 
1455 

renal, possible case unimproved by' 
diabetic treatment, March, 1458 

Goiter, exophthalmic, immediate and 
stniang improvement in fol- 
lowing Roentgen ray, March, 
1473 

Lugol’s solution in, March, 1479 
recurrence of symptoms eight 
years after partial thxroid 
ectomy, March, 1476 
regime of Peter Bent Brigham 
Hospital in management of. 
March, 1481 

SIX exacerbations of, in 

years with death from chro* c 
cardiac disease, March, 1469 
lodin in treatment of, Jan , ]]45 
prophv lactic, Jan , 114C 
simple or benign, basal nictalri 1 
tests in, March, 1500 
toxic, basal metabolism t»<-r v 
March, 1502 ' ^ 

Gonorrheal arthritis and 
arthntis, differentiation, 
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Gout, May, 1685 

and unc acid, relationship between, 
March, 1635 

atophan in, March, 1644 
attack, acute, March, 1644 
cases with normal blood uric acid, 
March, 1646 

chronic arthritis and, diflfcrcntiation, 
March, 1443 

diagnosis of, March, 1646 
dietetic treatment, March, 1645 
Garrod’s theory of, March, 1635 I 
Heberden's nodes in. May, 1691 
in women, Jlfny, 1690 
incidence in America, May, 1685 
increased destruction of uric acid 
in, March, 1640 

olecranon bursitis in. May, 1699 
tophi in. May, 1692 
uric acid circulating in, high level 
of, March, 1635 

x-ray picture not pathognomonic, 
March^ 1M6 

Graves' disease, fear and anxiety 
neuroses simulating, July, 2, 3 
Oroin, ectopic adenomyoma in, dif- 
ferential diagnosis, Jan , 1125 


Habit in regulation of bowels, impor- 
tance of, March, 1411 
Hams bands, congenital fixation of 
duodenum by, July, 19 
Head injuries, headaches from, Jan , 
1325 

Headaches, July, 4, Jan , 1319 
anemic, Jan , 1330 
arteriosclerotic, Jan , 1324 
associated with infectious and toxic 
disturbances, Jan , 1327 
with organic diseases involving 
structures of head, Jan , 1320 
diabetic, Jan , 1331 
exiiaustion, Jan , 1335, 1338 
from injuries to head, Jan , 1325 
from passive congestion of head, 
Jan , 1329 

from poisoning, Jan , 1328 
castro intestinal, Jan , 1331 
in acromegaly, Jan , 1327 
in brain abscess, Jan , 1323 
tumor, Jan , 1320 
location of, Jan , 1321 
in calcified tumor of left posterior 
parietal region, Jan , 1323 
in cerebellar glioma, Jan , 1323 
in otitis media. Sept , 545 
in high cervical cord tumors, Jan , 
1324 

in nephritis, Jan , 1328 


Hcadachcsin polycythemia, Jan , 1329 
indurative, Jan , 1327 
lead cap, Nov , 768 
lumbar puncture, Jan , 1324 
nasal, Jan , 1326 
neurasthenic, Jan , 1335, 1338 
nodular, Jan , 1327 
ocular, Jan , 1325 
of hypertension, Jan , 1329 
of migraine, Jan , 1334 
pelvic, Jan , 1331 
posttraumatic, Jan , 1335 
psychoncurotic, Jan , 1335, 1336 
psychotic, Jan , 1335, 1338 
referable to disordered circulation, 
Jan , 1328 
reflex, Jan , 1331 
rheumatic, Jan , 1327 
sympathetic, Jan , 1331 
Heart action, disturbances of, July, 
263 

all or none law in, July, 267 
alternation in, July, 289 
arhythmias in, diflcrcntiation, 
July, 283 

auricular-ventricular node in, 
July, 265 

circus impulse in, July, 285 
classification according to 
mechanism, July, 270 
compensatory pause in, July, 
268 

fast rates, July, 270 

differentiation, July, 279 
historical, July, 263 
intermission in. July, 283, 286 
palpation in determination of 
arhylhmia, July, 283 
physiology in, July, 266 
premature contractions, July, 
286 

rcfractoiy period in contrac- 
tion, July, 267 

sino auricular node in, July, 
264 

slow rates, July, 280 

differentiation, July, 282 
specnl anatomy in, July, 264 
typing of cases, July, 268 
disease, congenital. May, 1651 

associated with other congenital 
malformations. May, 1651 
basal metabolic rate in, Jan , 
1178 

diagnosis. May, 1658 
murmurs in. May, 1652, 1653 
prognosis. May, 1653 
symptoms. May, 1651 
treatment. May, 1667 
diagnosis of, July, 247 



ECDEX TO VOLTnCE 8 


1943 


Infections of lung, non-tuberculous, 
diagnosis, Jan , 1271 
renal, de\elopinent of, July, 132 
Infectious arthntis, Afa^, 1789 

chronic, protean manifestations 
of, Jan , 1295 

jaundice of epidemic Jan , 

1394 

•vahiilar disease, /«/j, 197 
Influenza, Jtil\, 106 
mtestmal, Afarch, 1545 
treatment, Alarch, 1548 
Ingluviosis, Kcr , 933, 934 
Inguinal adenopath} , usual causes of, 
Jan , 1127 

InsuSaencj, renal, simulatmg dia- 
betic coma, Alarch, 1525 
Insulin in arteriosclerotic ghrosuna, 
Alarch, 1455 

in treatment of diabetes mellitus, 
July, S3 

dangerous use of insulm m, 
July, 96 

effects of, July, 85 
fTequenc\ and size of dosage, 
July, 95 

in ambulator! patients, July, 
231 

in cases requiring surgery, 
No- , 919 

ineffectn eness of, in profound ane- 
mia in perniaous anemia and dia- 
betes mellitus, Jan , 1613 
shock in diabetes mellitus, July, 99 
treatment, July, 100 
Interpretation of prolonged immmal 
temperatures, Sepl 465 
Intestinal influenza, Alarch, 1454 
treatment, Alarch, 1548 
stasis, acute, toxerma in. Jar , 1059 
toxemia, anemia in, Ntn , 851 
badllus aadophflus in. No- , 856 
colonic irrigation in, .Yo" , 856 
cutaneous lesions in. No- , 851 
diagnosis. No- , 852 
diet in. No- , 854 
gastro-intestmal sx-mptoms, .Vtr , 
850 

nature of, AVi-’ , 846 
nenuus and mental sx-mptoms, 
Ncr , 850 

pnmarj, A’tr, 848 
secondary , No- , 848 
sj-mptomatologx. No- , 849 
transduodcnal laxacc in. No- , 
860 

treatment, Noo , 854 
uremia and, association, Nc- , 853 
xnth especial reference to use of 
colonic imgationc, Ncr , 845 


Intrax-enous medication m treatment 
of streptococcus septicemia, Alarch, 
1541 

lodm in exophthalmic goiter, AlarcJ, 
1479 

m treatment of goiter. Jar , 1145 
prophylactic. Jar , 1146 
lodophilic bacteria m stools, impor- 
tance of, Afarch, 1583 
Irrigation, colonic, m mtestmal toxe- 
mia, No- , 856 
Irritable colon, AIa\, 1774 

Jacksovian epilepsy, tic and, dif- 
ferentiation, Sepi , 490 
Jaundice complicating pneumonia. 
No- , 714 

mcidence of, m diseases of lix-er, 
Jan , 1390 

m differentiation of gall-bladder dis- 
ease and coronarx sclerosis m 
middle-aged, -Vox, 1711 
infectious, of epidemic tx-pe, Jan , 
1394 

obstructix e. Jar , 1395 
cancer of head of pancreas, metas- 
tasis to lixer, and cirrhosis of 
lix-er, Jan , 1397 

experimental function of lixer m. 
Jar , 1393 

jiostar^henamin. Jar , 1203 
causes, Jan , 1203 
duodenal lax-age in. Jar , 1205 
with biliary arrhosis Jan , 1396 
Jurgensen's law, 1678 
Juxemlisumus, July, 67 

Ketogenic diet in treatment of epi- 
lepsy, Jan , 1351 

Kidney and unc acid, Afarch, 1636 
carbuncle of, J ily, 129 
changes in, in pyelitis, July_ 147 
in diabetic coma, Ifax, 1897 
infections, clinical forms, July, 140 
dexelopmcnt of, Jul\, 132 
lesions, distribution of, July, 133 
polyxystic, pelxnc deformity occur- 
rmg with. Jar , 1112 
unsensitixeness to unc acid, Alarch, 
1637 

Korsakoff’s sx-ndrome xnth multiple 
neuntis following hx-pcremesis 
graxidarum, Jii'x, 416 
Kussmaul's respiration in diabetic 
coma, Afox, 1884 

Lartsceal cpilcpsx. Jar , 1345 
Lax-age, duodenal, in poctarsphenamin 
jaundice. Jar , 1205 
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Hernia, diaphragmatic, in infants and 
children, true, Sepl , 576 
acquired. Sept , 569 
congenital. Sept , 569 
left, and dextrocardia, case 
report, Sepl , 580 
false. Sept , 568 

strangulated incisional, in diabetic, 
insulin in, Nov , 923 
true. Sept , 568 

and false, in children, Sepl , 567 
High protein, starch-free diet in 
starch indigestion, March, 1587 
Hodgkin's disease, Sepl , 687 

and lymphosarcoma in causing 
abnormal x-ray shadows in 
mediastinum, Jan , 1238 
chronic generalized hyperplastic 
form of tuberculous lymphad- 
enitis simulating, March, 1422 
Hospital, responsibility of, in treat- 
ment of diabetic coma. May, 1923 
Hour-glass stomach, conservative 
treatment of, July, 175 
luetic, July, 179 
malignant, July, 178 
perforation of peptic ulcer in, 
July, 183, 184 
Sippy diet in, July, 181 
spastic, July, 179 
subsensitivencss in, July, 180 
types of deformities in, Jtdy, 178 
Hyperemesis gravidarum followed by 
multiple neuritis with Korsakoff 
syndrome, July, 416 
Hypersplenism, March, 1562 
Hypertension, essential, Nov, 763 
causes, Nov , 767 
symptoms and sequels, Nov , 768 
treatment, Nov , 769 
headaches of, Jan , 1329 
Hypertensive cardiac disease, basal 
metabolic rate in, Jan , 1172 
Hyperthyroidism, Jan , 1148, March, 
1465 

cases simulating, basal metabolism 
tests in, March, 1505 
digitalis in, Nov , 914 
indiscriminate lodin therapy in, 
March, 1480 

mild, terminating spontaneously, 
March, 1466 

primary, basal metabolism tests in, 
March, 1502 

secondary, with adenoma, basal 
metabolism tests in, March, 1502 
Hypertrophic arthritis. May, 1789, 
1793 

osteo arthropathy, secondary. Sept , 
663 
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Hypertrophic stenosis of pylorus, con- 
genital infantile, Nov , 833 
Hypertrophy of spleen and general- 
ized enlargement of lymph-nodes 
associated with chronic focal in- 
fection, March, 1411 
Hypo-cvoliitismus, July, 67 
Hypoglycemia, Nov, 949 
Hypoglycemic shock in diabetes mel- 
litus, July, 99 
treatment, July, 100 
Hypothyroidism, basal metabolism 
tests in, March, 1502 
dinical type not usually recog- 
nized, May, 1779 
colds and. May, 1705 
mild or doubtful, basal metabol- 
ism tests in, March, 1504 
typical, basal metabolism tests in, 
March, 1503 

vasomotor rhinitis and. May, 1705 
Hysteria and multiple sclerosis, Julv, 
377 


Icterus, hemolytic, rhronic, com- 
plicated by myeloid leukemia, July, 
153 

Iletin in diabetes mcliitus, July, 83 
effect of, on blood-sugar and 
acidosis in, July, 86 
Imbibition theory, March, 1643 
Immunity against colds, July, 107 
Importance of habit m regulation of 
bowels, March, 1411 
Inanition edema associated with ali- 
mentary disturbances in adults, 
Nov , 785 

calcium disturbance as cause, 
Nov, 793 

cause of, Nov , 792 
characteristics of, Nov , 791 
treatment, Nov , 800 
Indigestion in differentiation of gall- 
oladdcr disease and coronary 
sclerosis in middle-aged. May, 

j r 1 

starch, obscure continued fever due 
to, March, 1583 

Indurative headaches, Jan , 1327 
Infantilism, July, 65 
Infants and children, splenomegaly m, 
March, 1551 

Infected finger and palmar absccss^in 
diabetic, insulin in, Nov , 925 
Infections, acute, headache in, Jan , 
1327 

and coma, March, 1520 
associated with splenomegaly, 
March, 1552 
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rest in treatnjent, Jlfc'c-, 1550 
trestnent oi. in nrimte precncs, 
irc»cs 1577 

Tsrgnt chart ‘or, Jdbrae 157*3 
Jlanajenjent o' cnilcren -ntn o-panTc 
Mart cnease, JtCy, 103 
2»Iaiie*s cnsease, 5^?'-, 655 

dcbisn? o*' an g er s, reladonsh-p 
to, 655 
g-onp, Sep\ 655 

Jlecrastmits, sjphiLac, caaang ab- 
E 0 TC 21 s-raj snacotrs in mecias- 
Pcnai, Jc'^^VZ— 

ilediastiaviin, abnotnal ^-lav shad- 
otrs in, absc^ caasng, 
Jcr, 1241 

ansurj-sm caasing, Jcr^ 123 
Denign'tumors catsing, Jcr^ 
1245 

enlarged thvnins causmg, 
Jcr , 1245' 

caroDonia causing, Jcr , 
1240 

Hodgkin’s disease and 
hmphosarcoma in, Jcr , 
123S 

lymphatic leukemia causing, 
Jcr , 1244 

Pott s disease causing, Jcr , 
1245 

Ej-mptoms resulting from 
pressure. Jar , 1235 
si-philitic mediastimtis caus- 
ing Jar , 1244 
tuberculous glands causing, 
, Jan , 1243 
*“®sases of, \'alue of ^^tal capaatj 
charts in, Xo ” , 977 
hpoma of, Jar , 1247 
classification of symptoms com- 
mon to increased pressure. 
Jan , 1249 

- . *>cmopt\-sis in, Jan , 1251 
Medical treatment of peptic ulcer, 
end-results, 3foi, 1819 
’*®"*uptis complicating pneumoma, 
•*'0* , 715 

meningococcus, Voy, 1841 
Meningococccmia prc«dmg mcningo- 
. ooccus meningitis 3fo>, 1847 
«Icnmgococcus meningitis, Jfey, 1841 
earners in, Jfoj, 1848 
choked disk in, -Voy, 1845 


v ecr tr rer-lar aird esamination in, 
i-^cv 15^0 

ilenorrhagia. mdlim hr treat~’eat of, 
in young t-omen Jc-^ 1354 1557 
Meren-odirome la treatment of pyelcs 
ireohntis. -Tc*'., 1103 
Metabolism, hasd, dimcal si.'aw 
one thonsano cases, JJar-\ 1405 
in diaoetic coma, Ifcv lops 
Metastatic testrcular tumors, mdium 
in treatment of, /cr„ 1563 
^Eddle-sged, gall-bladder u'sease and 
comrmri sderos*s m, d fserentia- 
tion, irc\, 1709 
Migmme J'jfy 4 
abdominal, Jer^ 1554 
and right acusticus tumor, -Tc** , 
1322 

headache of, Jcr , 1354 
hemip’egic, and neurosi' -for,, 1535 
its vanabons. Jar 1329 
ophthalmoplegic, Jcr , 1553 
Miliaiy calafication in lung, Jar , 
1273 

differential diagnosis, Jcr , 1250 
Millard-Gubler s\mdrbme, J tl\, 390 
Mmer’s dbos, .Vo\, 1703 
Mmimal temperatures, prolonged, in- 
terpretation of Scp‘ , 465 
Mitral endocarditis chronic, basal 
metabolic rate in. Jar ,1176 
Morbus maculosus of Wcrlhof, Sep ’ , 
687 

Morgan, bacillus of, Xo 1, Jar , 13S4 
Montz and Tabora method of dctcr- 
mming I’enous pressure, March, 
1511 

Mouth, normal, bactenolog\ of, Jui\, 
103 

Mucous colitis, Sep* , 627 
Midtilocular irvst of pancreas, Sep‘ , 
641 

Multiple ncuntis vnth Korsakoff 
sanidromc following ha-pcremesis 
graaadarum, JuJ\, 416 
sderosis, July, 364 

absence of abdominal reflex in, 
July, 371 

bladder samiptoms in, July, 374 
causes of penodiata in, July, 369 
central scotoma and temporil 
atropha of optic disk in, July, 
370 
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Lavage of stomach in diabetic coma, 
May, 1886 

transduodcnal, in intestinal toxe- 
mia, Nov , 860 

Law, von Jiii^gensen's, May, 1678 
Lead cap headaches, Nov , 768 
Lcberzellcnkrebs, Sept , 462 
Lesion of lip, differential diagnosis, 
Nov ,894 

Leukanemia, Jtily, 157 
Leukemia, aleukemic, chronic forms. 
Sept, 432 
etiolo^. Sept , 434 
varieties and differential diagno- 
sis, Sept , 432 

with clinieal symptoms of plastic 
anemia, Sept , 427 
lymphatie, causing abnormal -v-ray 
shadows in mcdnstinum, Jan , 
1244 

myeloid, complicating chronic he- 
molytic icterus, July, 153 
splenomegaly with hematcmcsis and, 
differentiation, Sept , 685 
Leukocytes, types of, Nov , 726 
Leukocytosis in diabetic coma, May, 
1886 

non-infectious, Nov, 717 
after hemorrhage, Nov , 721 
Arneth method in, Nov , 724 
associated with neoplasms, Nov, 
723 

count in newborn, Nov, 718 
digestive, Nov , 719 
from disease conditions without 
infection, Nov, 721 
from disturbed blood flow, Nov, 
719 

from organic and inorganic sub- 
stances, Nov , 720 
in terminal or agonal states, 
Nov , 723 

physiologic, differential count in, 
Nov , 724 

in pregnancy, Nov , 718 
variations in leukocyte count 
in, Nov , 718 
Leukopenia, July, 159 
Lip, lesion of, differential diagnosis, 
Nov , 894 

Lipoma of mediastinum, Jau , 
1247 

classification of symptoms com- 
mon to increased pressure, 
Jan , 1249 

hemoptysis in, Jan , 1251 
Lithiasis, renal, Jan ,1119 
Liver and biliary passages, diseases of, 
report of cases, Jan , 1394 
botryoid. Sept , 457 


Liver, cancer of, primary, July, 29, 
Sept, 453 

cirrhoscs of, Sept , 686 
with metastasis to, from cancer of 
head of pancreas, and obstruc- 
tive jaundice, Jan , 1397 
diseases of, incidence of jaundice in, 
Jan, 1390 

methods of detecting, Jan , 1389 
r61c of functional tests in study of, 
Jan , 1389, 1390 

function of, in disease, Jan , 1391 
in experimental obstructive jaun- 
dice, Jan , 1393 
in health, Jan , 1390 
in hemolytic icterus, July, 164 
metastasis to, from cancer of gall- 
bladder, Jan , 1398 
syphilis of, Nov , 865 
treatment, Nov , 875 
Liver-cell carcinoma, Sept , 462 
Localized obstructive emphysema, 
Nov, 755 

Lugol's solution in exophthalmic 
goiter, March, 1479 
in goiter, Jan , 1151 
Lumbar puncture headaches, Jan, 
1324 

Lung, atelectasis of, in connection 
with pulmonary -abscess, March, 
1488 

diseases of, value of vital capacity 
charts in, l\fiw, 977 
miliary calcification in, Jan , 1273 
differential diagnosis, Jan , 
1280 

mycotic infections of, diagnosis, 
Jan , 1272 

Lymphatic leukemia causing abnor- 
mal *-ray shadows m mediastinum, 
Jan , 1244 

Lymph-nodes, diseases of, backache 
in, jfay, 1805 

generalized enlargement of, and 
hypertrophy of spleen associated 
with chrome local infection, 
March, 1411 

Lymphoid tissue, fatal diseases of, 
remarks concerning, March, 1411 
Lymphoma, abdominal and bone- 
marrow lesions of, March, 1428 
Lymphosarcoma and Hodgkin s dis 
ease in causing abnormal »-ray 
shadows in mediastinum, Jan , 1238 


Malaria, Sept ,686 
Malformations, congenital, congenital 
heart disease associated with, Jlfoy, 
1651 
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Multiple sclerosis, chronic progressive 
type, July, 372 
course of, July, 377 
diagnosis, July, 375 
etiology, July, 375 
ophthalmologic findings in, Jan , 
1227 

treatment, July, 378 
Murmurs in congenital heart disease, 
May, 165S, 1654 

Muscles, abdominal, exercises for, in 
ptosis, March, 1539 
Mycotic infections of lung, diagnosis, 
Jan , 1272 

Myeloid leukemia complicating 
chronic hemolytic icterus, July, 153 
Myocardial degeneration associated 
uith obesity, basal metabolic 
nte in, Jan , 1176 
failure in pneumonia, treatment, 
Nov , 713 

Myocarditis, chronic, basal metabolic 
rate in, Jan , 1175 

Myxedema, thyroid failure without. 
May, 1779 

Nasal headaches, Jan , 1326 
Nasopharynx, tumors of, malignant, 
neurologic symptoms caused by, 
July, 421 

Negro, albinism in, Nov , 781 
Nephritis, Nov , 957 
acute hemorrhagic, in children, 
Sepl , 653 

diagnosis, Sepl , 660 
prognosis, Sepl , 660 
treatment, Sepl , 660 
chronic, Sepl , 603 
edema in, Sepl , 613 
kidney function in, Sepl , 612 
renal etiology in, Se^l , 614 
wet and dry kidney in, Sepl , 613 
examination of urinary sediment in. 
May, 1748 

headache in, Jan , 1328 
three cases simulating, March, 1601 
trench, Jan , 1093 
Nephrosis, chronic, Jan , 1098 
Nervous system, sympathetic, effect 
of emotional state upon, Sepl , 622 
Neuralgia, sphenopalatine, Jan , 1326 
Neuralgias, Jan , 1338 
Neurasthenic headaches, Jan , 1335, 
1338 

Neuritis, chronic arthritis and, dif- 
ferentiation, March, 1444 
eighth nerve, Jan , 1310 
multiple, with Korsakoff syndrome 
following hyperemesis gravi- 
darum, July, 416 


Ncurocircnlatory asthenia, 7«/j, 271 
digitalis in, Nov , 914 
Neurologic symptoms caused by ma- 
! lignant tumors of nasopharynx, 
July, 421 

Neuroses, fear and anxiety, simulating 
Graves' disease, July, 2, 3 
Neurosis and hemiplegic migraine, 
Jan , 1333 
cardiac, July, 78 
basal metabolic rate in, Jan , 1178 
cutaneous anxiety, under guise of 
winter pruritus. No > , 891 
Nitrogen, urinary, in diabetic coma. 
May, 1906 

Nitroglycerin in differentiation of 
gall-bladder disease and coronary 
sclerosis m middle aged, JIfay, 1711 
Nodes, Heberden’s, in gout. May, 1691 
Nodular headaches, Jan , 1327 
Non contagious cold, July, 104 
Non-infectious leukocytosis, Nov , 717 
Non-malignant and malignant condi- 
tions, araluc of definite methods of 
treatment in, Jan , 1353 
Non-protem nitrogen in diabetic 
coma. May, 1905 

Non-surgical drainage of biliary tract 
as therapeutic measure, value of, 
Nov , 803 

Non-tubcrculous infection of lung, 
diagnosis, Jan , 1264, 1271 
pulmonary suppuration, symptoms 
and diagnosis, /an , 1257 
Nose, throat, and car, unusual cases, 
?epl , 539 

OnrsiTY associated with myocardial 
degeneration, basal metabolic 
rate in, Jan , 1176 
basal metabolism tests in, March, 
1506 

treatment of, July, 331 
diet for, Julv, 333 
normal weight in, July, 331 
Obscure continued fever due to starch 
indigestion, March, 1583 
Obstruction, coronarj', acute, Jan , 
1181 

of pylorus due to suillowing solu- 
tion of concentrated lye, Jan , 
1037 

Obstructive jaundice, Jan , 1395 

cancer of head of pancreas, metas- 
tasis to liver, and cirrhosis of 
liver, Jan , 1397 

experimental, function of liver in, 
Jan , 1393 

Occlusion of coronary artery, types of, 
Sepl , 518 
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Occlusion of coronan arterj, with re- 
coTCn, May, 1719 
Ocular headaches, Jan , 1325 
Olecranon bursitis in gout. May, 1699 
Ophthalmologic findings in cases of 
multiple sclerosis, Jan , 1227 
Ophthalmoplegic migraine, Jan , 1333 
Organic disease, functional disorders 
simulating, July, 1 
Orthopnea, March ISIS 
OssifMng penostitis, Sept , 668 
Osteo arthropathi , secondary hiTjer- 
trophic, Sept , 663 
diagnosis. Sept , 676 
etiologic factors. Sept , 671 
in piilmonar\ tuberculosis. 
Sept , 671 

pathologic changes in. Sept , 
667 

Otitis media, case report Sept , 539 
headache in. Sept , 545 


Pacf-maker of heart, July, 265 
raA\meningitis spinalis with throm- 
botic softenmg, July, 379 
Pam as simptom in heart disease, 
July, 250 
cardiac, July, 71 
classification, July, 74 
mechamsm of, Julv, 73 
« angma pectons, March, 1595, 
1596. Ma^ 1721 

’“ differentiation of gall-bladder 
disease and coronar}' sclerosis 
in middle aged, May, 1710 
precordial, JiUy, 75 
Palmar abscess and infected finger in 
diabetic, insulin in, iVir , 925 
Palpitation as svmptom in heart 
di-^, 250 

Panels, cancer of head of, metas- 
tasis to liver and cirrhosis of 
liver, and obstructive jaundice, 
Jan , 1397 

multilocular evst of. Sept , 641 
Parovj-smal tachvcardia, July, 271 
auncular, heart-bioch during, 
Jfa^vlS55 

p . treatment, July, 274 
rajatnes and endocnnologj , July, 


Pelvic deformity occurring with 
*“dnei, Jan , 1112 
Jan , 1331 

Penetrating^ ulcers of stomach. 


Roentgen diagnosis July, . 
treatment, Ja/v, 313 

Pa'paWe ma 


Peptic ulcer, diagnosis. May, 1753 
medical treatment of, end-results. 
May, 1819 

atropin m. May, 1837 
diets for, Afaj, 1837 
stages of treatment, Afav, 
1836 

; *-rav in. May, 1835 

surgical indications in. Sept , 647 
treatment. May, 1763 
Pencarditic pseiidopneumonia, , 
707 

Pencarditis, acute, simulating pneu- 
monia, jVor , 707 

chronic adherent, basal metabolic 
rate in, Jan , 1178 
Periostitis, ossifying. Sept , 668 
Peritonitis, tuberculous, Sept , 437 
ascitic tvpe. Sept , 446 
caseous (ulcerativ’e) tvpe. Sept , 
437 

fibroid type. Sept , 442 
Pernicious anemia and diabetes mel- 
litus, ineffectiveness of msuhn 
m, Jan , 1163 

polycythemia and, clinical sim- 
ilanties between, March, 1403 
splenomegaly with hematemesis 
and, differentiation. Sept , 686 
Phenomenon of dejfi ovu, July, 363 
Fmch-cock, diaphragmatic, m health 
and disease, Nov , 931 
Plaque-hke adenoma of stomach, dif- 
ferential diagnosis and treatment. 
Sept , 533 

Plastic anemia simulating aleukemic 
leukemia. Sept , 427 
Pneumolithiasis, Sept , 477 
Pneumonia, acute Natation jsf stom- 
ach complicating, Nov, 715 
complications of, No~ , 714 
convalescence m, N<r’ , 716 
delayed resolution in, Ntr , 715 
svphilis as cause of, No^ , 987 
diabetes complicating, Nov , 715 
diagnosis. No-' , 704 
and treatment, No^ , 701 
heart in, N<n , 709 
hemorrhage in, AV’ , 714 
' m children, iVo" , 70S 
jaundice in. No" , 714 
meningitis in Nm ,715 
other diseases resembling No" , 706 
I pneumococcus in. No- , 701 
1 postojicrative. No- , 70S 
[ simulating other diseases, No " , 706 
I thrombophlebitis in. No" ,715 
1 treatment, Nov , 709 
1 alcohol in, No" , 714 

1 cold air, S'c" , 712 
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Pneumonia, treatment, curative, Nov , 

no 

diathermy in, Nov , 712 
general, Nov , 712 
in children, Nov , 714 
mercurochromc in, Nov , 712 
of cough in, Nov , 714 
of edema in, Nov , 714 
of myocardial failure in, Nov , 713 
of tympany in, Nov , 714 
preventive, Nov , 709 
quinin m, Nov , 711 
with abdominal symptoms, Nov, 
70S 

without signs in chest, Nov , 704 
Pneumothorax, Nov , 753 
Poisoning, headaches from. Jinn , 1328 
Poliomyelitis, chronic anterior, with 
achondroplasia, case report, Jait , 
1287 

Polycystic kidney, pelvic deformity 
occurring with, Jan , 1112 
Polycythemia, headaches in, Jatt , 
1329 

pernicious anemia and, clinical 
similarities between, March, 1403 
Pontine thrombosis, bilateral, July, 
385 

Portal cirrhosis with marked ascites, 
Jan , 1396 

Postarsphcnamin jaundice, Jan , 1203 
causes, Jan , 1203 
duodenal lavage in, Jan , 1205 
hepatic functional tests in, Jan , 
1203 

Postpyloric ulcer, July, 233 

ambulatory diet list, July, 244 
etiology, July, 233 
fluoroscopy in, July, 239 
gastric analysis, July, 238 
pain in, July, 23S, 236 
periodicity, July, 237 
physical examination in, July, 238 
string test in, July, 239 
symptoms, July, 235 
Posttraumalic headache, Jan , 1335 
Pott's disease causing abnormal x-ray 
shadows in mediastinum, Jan , 1245 
Prccordial pain, July, 75 
Pregnancy, physiologic leukocytosis 
in, Nov , 718 

pyelitis complicating, Sepl , 693 
treatment, Se/>1 , 699 
Pressures, venous, clinical significance, 
March, 1511 

Prevention of heart disease, Sepl, 
631 

Prcvintriculosis, Nov. 934 
Primary carcinoma of liver, July, 29, 
Sept , 453 


Primary pulmonary actinomycosis, di- 
agnosis, March, 1485 
Problems of clinical hemoglobin esti- 
mation, Nov , 821 

Prolonged minimal temperatures, in- 
terpretation of, Sepl , 465 
Prophylactic vaccination against colds, 
July, 108 

Protean manifestations of ehronic in- 
fectious arthritis, Jan , 1295 
Pruritus, winter, cutaneous anxiety 
neurosis under guise of, Nov , 891 
Pseudo athetosis, July, 3o8 
Pscudolcukemia, Sepl , 431 
splenic, Sepl , 432 

Pscudopncumonia, pcricarditic, Nov, 
707 

Psychoneiirotic headache, Jan , 1335, 
1336 

Psychotic headaches, Jan , 1335, 1338 
Ptosis, corset for abdominal support 
in, March, 1539 

exercises for abdominal muscles in, 
March, 1539 

medical and orthopedic treatment 
of, March, 1538 
operated, March, 1535 
Puerihsmus, July, 67 
Puerperal cerebral hemorrhage in 
puerperal hemiplegia, Nov , 910 
hemiplegia, Nov , 899 
brain abscess as cause, Nov , 908 
cerebral embolism as cause, 
Nov , 904 

hemorrhage as cause, Nov , 906 
thrombophlebitis in, Nov , 909 
clinical features, Nov , 900 
differential diagnosis, Nov , 910 
history, Nov , 900 
pathology of, Nov , 901 
physical signs and symptoms, 
Nov, 909 

prognosis, IVw, 911 
puerperal cerebral hemorrhage 
in, Nov , 910 

pulmonary embolism in, Nov , 
909 

thrombophlebitis in, Nov, 901, ^ 

909 

treatment, Nov ,911 
pulmonary embolism in puerperal 
hemiplegia, Nov , 909 
Pulmonary abscess and gangrene, 
Jan , 1257 

atelectasis of lung in connection 
with, March, 1488 
main diagnostic points, Jan , 
1262 

actinomycosis, primary, diagnosis, 
March, 1485 
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Pulmonar} congestion differentiated 
from pneumonia, Nov , 707 
embolism, puerperal, in puerperal 
bemiplegia, Nov , 909 
emphysema, March, 1431 
causes, March, 1438 
chronic, March, 1439 
lung findings in, March, 1435 
treatment, Mardt, 1439 
mfarct differentiated from pneu- 
monia, Nov , 707 

infection, non-tuberculous, diagno- 
sis, Jan , 1271 

malignanc} , diagnosis, Jan , 1263 
suppuration, non-tuberculous, 
symptoms and diagnosis, Jan , 
1257 

Pulse difference m aneury’sm of arch 
of aorta, July, 347 

Pulse-rate, irregular, digitalis in, Nov , 
915 

Pulsus altemans, July, 289 
arhjlhmicus, ju/y, 284 
irregularis perpetuus, J«/y, 284 
^pil, dead man's, July, 383 
Purpura and erythema multiforme, 
systemic significance and diag- 
nostic interpretation of, No^ , 879 
hemorrhagic, mth splenectomy, 
„ Jan , 1153 
Pyelitis, /aly, 125 
acute, July, 142 
topical, July, 141 
associated with stone, July, 127 
avenues of infection in, July, 131 
changes m Udnev and lower urinary 
tract in, July, 147 
clinical classification, Juh, 146 
complicating pregnancy , Sepl , 693 
treatment, Sepl , 699 
general considerations, Jtdy, 126 
pathologic classification in relation 
to treatment, July, 146 
siinulating pneumonia, Nov , 707 
subacute, simulating appcndiatis, 

Jtly. 143 

treatment, July, 149 
wth cystitis, symptoms, July, 143 
Pyelonephritis, July, 128, 142, 146 

requinng operation, July, 

progressive tvpe, July, 144 
treated viith mercurochrome, Jan , 
1103 

Pylephlebitis, suppurative, secondary 
perforating gastnc ulcer, Sepl , 

Pvloric obstruction due to swilloning 
elution of concentrated Ive, Jan , 
1037 


Pylonc stenosis in infancy, diagnosis, 
Sepl , 591 

non-opeiativ e treatment. Sept , 
587 

theories of. Sept , 589 
treatment. Sept , 592 
Pylorus, stenosis of, congenital m- 
"fantile hypertrophic, Nov , 833 
Pyonephrosis, tuberculous, Jan , 1109 

Radiotherapy m four unusual cases 
of malignant tumor, Jan , 1371 
Radium in treatment of brain tumors, 
Jan , 1361 

of cancer of cervTx, Jan , 1366, 
1370 

of rectum, Jan , 1365 
of urethra, Jan , 1368 
of menorrhagia in young aomen, 
Jan , 1354, 1357 

of metastatic tegticular tumors, 
Jan , 1363 
Rammstedt operation in congenital 
infantile hypertrophic stenosis, 
Nov , 840 
Raynaud’s disease, Jan , 1192 
case report, Jan , 1198 
symptoms, Jan , 1194 
treatment, Jan , 1199 
Rectum, cancer of, radium in treat- 
ment of, Jan , 1365 
Recurring epileptiform attacks with 
symptoms of spasm at cardia, Jan , 
1341 

Redundant colon, Jlfarcft,^1611 
diagnosis, March, 1631 
position of, March, 1626 
sex incidence, March, 1627 
symptoms, March, l6l3, 1628 
treatment, March, 1633 
Refiex headaches, Jan , 1331 
Renal disease, disUnct types, Jan, 
1093 

glyxosuna, possible case unim- 
proved by diabetic treatment, 
March, 1458 

mfection, development of, July, 
132 

insufficiency simulating diabetic 
coma, March, 1525 
lesions, distribution of, July, 133 
lithiasis, Jan , 1119 
tuberculosis, Jan , 1121 
tumor, Jan , 1112 

Respiration, Kussmaul's, in diabetic 
coma, -Vfoy, 1884 

Respiratory mfection, acute, with 
gastro-intestinal svmptoms, March, 
1529 
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Retroparotid space, syndrome of, 
July, 423 

case report, July, 424 
Rheumatic hcadichcs, Jan , 1327 
manifestations in children, case re- 
ports, Nov , 1001 

Rheumatism, muscular, simulating 
chronic arthritis, March, 1443 
problems of, March, 1441 
treatment, March, 14^ 
elimination of focus of infection 
in, March, 1445 

Rhinitis, acute, etiology of, July, 104 
vasomotor, and hypothyroidism. 
May, 1705 

basal metabolism tests in, March, 
1508 

Rhythm, July, 282 
Roentgen ray See x-Ray 
R61e of functional tests in study of 
diseases of liver, Jan , 1389 
Routine diabetic preparation, Nov , 930 
Rubin test in sterility. Sept , 525 
Rupture, spontaneous, of heart, May, 
1669 

Ruptured infected dermoid cyst, di- 
agnosis,' yen , 1265 

Sarcoma, v-ray in treatment of, Jan , 
1372 

Sawyer and Vcdder's chlorin gas 
treatment of colds, July, 111, 112 
Sclerosis, coronary, gall-bladder dis- 
ease and, in middle-aged, dif- 
ferentiation, May, 1709 
multiple, July, 364 
absence of abdominal reflex in, 
July, 371 

bladder symptoms in, July, 374 
causes of periodicity in, July, 369 
central scotoma and temporal 
atrophy of optic disk in, July, 
370 

chronic progressive type, July, 
372 

course of, July, 377 
diagnosis, July, 375 
etiology, July, 375 
ophthalmologic findings in, Jan , 
1227 

treatment, July, 378 
Secondary hypertrophic osteo arthro- 
pathy, Sept , 663 

Seminoma, *-ray in treatment of, Jan , 
1374 

Sepsis, Sepl , 687 

^pticemia due to bacillus of Morgan 
No 1, Jan , 1381 

streptococcus, treated by intra- 
venous medication, March, 1541 


Severe acidosis of diabetes, Nov , 
775 


Shock, insulin, in diabetes mcliitus, 
I July, 99 

treatment, July, 100 
Simple bradj'cardn, July, 280 
tachycardia, July, 270 
Smo auricular block, July, 280, 281, 
288 

node in heart action disturbances, 
July, 264 

Sinus arhythmia, Julv, 284 
digitalis in, Nov , 915 
Sippy diet in hour-glass stomach, 
July, 181 

Skin disorders, chronic, basal metab- 
olism tests in, March, 1508 
Snapper and Van den Bergh's test 
for bilirubin in blood, July, 162 
Spasm and tic, differentiation, Sepl, 
489 


Sphenopalatine neuralgia, Jan , 1326 
Spinal cord, tumor of, July, 409 
Spleen, hy^rtrophy of, and general 
izcd enlargement of lymph nodes 
associated with chronic focal 
infection, March, 1411 
in hemolytic icterus, July, 164, 169 
of hemorrhage, splenomegaly with 
hematemesis and, differentiation, 
Sept , 684 

Splenectomy with hemorrhagic pur- 
pura, Jan , 1153 
Splenic anemia, March, 1568 

splenomegaly with hematemesis, 
differentiation. Sept , 686 
pscudoleukemia. Sept , 432 
Splenomegaly associated with infec- 
tions, March, 1552 
in infants and children, Morr/i, 1551 
tumors in, March, 1557 
with hematemesis, diagnosis. Sept , 


differential, Sepl , 683 
Spontaneous healing of chronic duod- 
enal and gastrojejunal ulcer, 
Jan , 1045 

rupture of heart. May, 1669 
Starch indigestion, high-protcin, 
starch-free diet in, March, 1587 
obscure continued fever due to, 
March, 1583 
treatment, March, 1586 
Starch free, high-protein diet in 
starch indigestion, March, 1587 
Stenosis, compression, of abdominal 
esophagus, Nov , 934 
esophageal, Nov , 935 
of pjlorus, congenital infantile hy- 
pertrophic, Nov , 833 
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Stenosis of pylorus, congenital infan- 
tile kypertrophic, etiol- 
ogy, Nov , 834 
medical treatment, Nov, 

838 

mortality of operation, 
Nov , 842 

pathology in, Nov , 843 
postoperative care, Nov , 
840 

Rammstedt operation in, 
Nov , 840 

surgical treatment, Nov , 

839 

symptoms, Nov , 835 
treatment, Nov , 837 
in infancy, diagnosis, Sepl , 591 
non-operative treatment. Sept , 
587 

theories of, Sepl , 589 
treatment, Sepl , 592 
Sterility, Sept , 525 
Rubin test m, Sepl , 525 
tubal inflation in, Jan , 1137 
Still’s disease of adults, Jan , 1302 
Stomach, acute dilatation of, com- 
plicating pneumonia, Nov , 715 
adenoma of, plaque-like, differen- 
tial diagnosis and treatment, 
Sepl , 533 

cancer of, Nov , 720 
anacidity in, Nov , 740 
early diagnosis in, Nov , 720 
examination of fasting stomach, 
Nov,73S 

gastnc analysis in diagnosis, 
Nov ,737 

suggestions m, Nov , 742 
intubation m, Nov , 730, 738 
lavage in, Nov , 738 
roentgenologic examination, sug- 
gestions in, Nov , 741 
sjmptoms, Nov , 739 
s-raj in diagnosis, Nov , 731 
distention of, Nv , 754 
^wrticulum of, Jan 1062 
hour-glass, conservative treatment 

of, July, 175 

luetic, July, 179 
malignant, Jtdy, 178 
perforation of peptic ulcer in, 
^ Jtdy, 183, 184 
Sippv diet m, July, 181 
spastic, July, 179 
subsensitiveness m, Julj, 180 
tvpes of deformities n, 178 
in diabetic coma, Ziay, 

ulcers of, diagnosis, llcy, 1753 
penetraung, Jjly, 291 


Stomach, ulcers of, penetrating, Roent- 
gen diagnosis, July, 312 
treatment, July, 313 
Stone, pyelitis associated mth, July, 
127 

Stools, lodophilic bacteria in, im- 
portance of, March, 1583 
Strabismus m children, causes, Jan , 
1221 

development of amblyopia ex- 
anopsia in, Jan , 1222 
treatment, Jan , 1223 
Strangulated mcisional hernia in dia- 
tietic, msulin in, Nov , 923 
Streptococcus septicemia treated by 
intravenous medication, Jlfar , 1541 
String test in postpyloric ulcer, July, 
239 

Stupor, Nov , 1007 

Submaxillary tumor, jc-ray in treat- 
ment of, Jan , 1379 
Subphrenic abscess, Sepl , 519 
Subsensitiveness in hour-glass stom- 
ach, July, 180 

Suppuration, pulmonary, non-tuber- 
culous, symptoms and diagnosis, 
Jan , 1257 

Suppurative pylephlebitis secondaiy to 
perforating gastric ulcer. Sept , 519 
Sympathetic headaches, Jan , 1331 
nervous system, effect of emotional 
state upon. Sept , 622 
Syndrome, Millard-Gubler, Jtdy, 390 
of Avellis, Jan , 1317 
of retroparotid space, July, 423 
case report, July, 424 
of Vernet, July, 423 
Syphilis, Sepl, 687 
as cause of delayed resolution in 
pneumonia, Nov , 987 
cardiovascular. Sept , 559 
cure of, Jan , 1215 
immunity in, Jan , 1217 
treatment, Jan , 117 
value of Wassermann test in, 
Jan , 1218 

mucous lesions of, differentiated 
from erythema multiforme, Nov , 
884 

of liver, Nov , 865 
treatment, Nov , 873 
simulating tuberculosis, July, 113 
Syphilitic mediastmitis causing ab- 
I normal x-ray shadows m m^iasti- 
num, Jan , 1244 

Tabetic athetosis, July, 368 
Tabora and Montz method of deter- 
1 venous pressure, March, 
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Tachycardia, auricular paroxysmal, 
heart-block, during. May, I8S5 
of hyperthyroidism, digitalis in, 
Nov , 914 

paroxysmal, Jttly, 111 
treatment, July, 274 
simple, July, 270 

Test, Rubin, in sterility. Sept , 525 
Testicular tumors, metastatic, radium 
in treatment of, Jan , 1363 
Theobronun in treatment at mgtna 
pectoris, March, 1600 
Throat, nose, and ear, unusual cases, 
Sept , 539 

Thrombo-angiitis obliterans, Jan , 
1195 

treatment, Jan , 1197 
Thrombophlebitis, cercbnl, in puer- 
peral hemiplegia, Nov , 909 
complicating pneumonia, Nov , 715 
in puerperal hemiplegia, Nov , 901, 
909 

Thrombosis, coronary, Nov, 745 ] 

pontine, bilateral, July, 385 
Thymus, enlarged, causing abnormal 
v-ray shadoAvs in mediastinum, Jan , 
1245 

Thyroid, cancer of, *-ray in treatment 
of, Tan , 1377 

disease, basal metabolism tests in, 
March, 1500 i 

extract in thyroid failure. May, 
1785 

failure, treatment. May, 1785 
without myxedema. May, 1119 
substance m colds. May, 1706-1708 
Tics, Sept , 483 
diagnosis, Sept , 487 
differential. Sept , 488 
etiology. Sept , 484 
histone. Sept , 484 
spasm and, differentiation, Sept , 
489 

treatment. Sept , 490 
varieties. Sept , 486 
Tidal air, Nov , 911 
Tolerance, effect of three attacks of 
coma on, March, 1517 
Tophi in gout, Jlfay, 1692 
Toxemia in acute intestinal stasis, 
Jan , 1059 

intestinal, AWth especial reference to 
use of colonic irrigations, Nov, 
845 

Toxic goiter, basal metabolism tests 
in, March, 1502 

Transduodenal lavage in intestinal 
toxemia, Nov , 860 
Trench nephritis, Jan , 1093 
True hernia. Sept , 568 


Tubal inflation in sterility, Jan , 1137 
Tuberculosis, Sept , 687 
and diabetes, Nov , 111 
bacilli in urine in renal disease, Jan , 
1122 

diagnosis, Jan , 1263 
renal, Jan , 1121 
resembling pneumonia, Nov , 706 
syphilis simulating, July, 113 
Tuberculous glands causing abnormal 
v-ray shadows in mediastinum, 
t Jan , 1243 

infection of lung, non tuberculous 
and, differentiation, Jan ,1271 
peritonitis. Sept , 437 
ascitic type. Sept , 446 
caseous (ulcerative) type. Sept, 
437 

fibroid type. Sept , 442 
pyonephrosis, Jan , 1109 
Tumors, benign, causing abnormal 
v-ray shadows in mediastinum, 
Jan , 1245 

brain, headache in, Jan , 1320 
radium in treatment of, Jan , 1361 
calcified, of left posterior parietal 
region, headache in, Jan , 1323 
high cervical cord, headache in, 
Jan , 1324 

in splenomegaly, March, 1557 
malignant, radiotherapy in, Jan , 
1371 

of nasopharynx, malignant, neuro 
logic symptoms caused by, July, 
421 

of spinal cord, July, 409 
renal, Jan , 1112 

submaxillary, *-ray in treatment of, 
Jan , 1379 
ureteral, Jan ,1115 
testicular, metastatic, radium in 
treatment of, Jan , 1363 


Ulcer, alkaline treatment of, tojuc 
manifestations during, Jan , 1056 
duodenal, analysis of cases, Jan , 
1076 

anatomic study, Jan , 1065 
and gastroiejunal, chronic, spon 
tancous healing of, Jon , 1045 
diagnosis of. May, 1753 
etiology, Jan , 1080 
historical, Nov, 1068 
type of deformity in, Jan , 1083 
gastric, carcinomatous, Jan , 1055 
I perforating, suppurative pjne 
phlebitis secondary to. Sept , 
S19 

of stomach, diagnosis. May, 1753 



INDEX TO VOLUME 8 


1953 


Ulcer of stomach, penetrahng, July, 
291 

Roentgen diagnosis, July, 312 
treatment, July, 313 
peptic, and palpable masses, Jan , 
lOil 

diagnosis of. May, 1753 
medical treatment of, end-results. 
May, 1819 

suigK^ mdications in. Sept , 
647 

treatment of. May, 1763 
postpylonc, July, 233 
ambulatory diet list, July, 244 
etiology, July, 233 
fluoroscopy in, Juh, 239 
gastric anah'sis, July, 238 
pain in, July, 233, 236 
pcnodicit\, July, 237 
ph\-5ical examination in, July, 238 
string test m, July, 239 
svmptoms, Juh, 235 
treatment, July, 243 
Undernourished children, treatment 
of, in pnvate practice, March, 1577 
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